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if you are NOT manufacturing machines in 
quantities, you cannot use one of our lathes 
to advantage. [ff you make duplicate parts 
of cast iron, steel or brass which must be 
bored, turned and faced, you can use one 


GISHOLT 


LATHE 


to do the work of several engine lathes. 
Hundreds of our lathes are in use, each one 
producing several times as much work as 
can be done on an ordinary lathe. ... . 


SEND FOR FULL PARTICULARS. 





GISHOLT MACHINE COMPANY, 


MADISON, WISCONSIN, U. S. A. 


Eastern Branch—126 Liberty St., New York, Walter H. Foster, Sales Manager; U. Baird ey | Co., Pittsburgh, Pa.; C. Ww Burton, Griffiths & Co., 1, 2, 3 and 4 
Ludgate Square, London, E. C., Eng.and; Fenwick Fréres, 21 Rue Martel, Paris, France; Schuchardt & Schiitte, Berlin, Cologne, Vienna, Stockholm, 











. AMERICAN MACHINIST June 1, 1899. 


“Williul Waste Makes Woeful Want.” 


It’s willful waste to do tempering, annealing or case hard- 





ening with the old, back-number coal or coke furnaces— 
waste of time and fuel, and often of costly materials. 





It may not make woeful want in your particular case, 
but it will make a difference that will be felt in the biggest 


cr 


and best of shops, as compared with the present-day Gas Furnace methods of doing such work- 





a difference in profits and in quality of output. 

Here we show Heating Machine No. 4. This machine is designed for heating large quan- 
titics of small steel work of uniform size and weight, evenly and uniformly, to any required degree 
for hardening or for annealing, automatically. The output of this machine is over 1,000 gross of 
small, thin, steel articles in a single hour. Compare this with the capacity of any coal or coke 
apparatus: you ever saw or heard of, and you'll be convinced that the clean, easy, economical, rapid, 
and accurate Gas Furnace way is the right way. Send for the other interesting particulars. 





vawewes! American Gas Furnace Co., 


Fuel Gas Plants. rs 
23 John Street, New York. 


Chas. Churchill & Co., London. H. Glaenzer & Perreaud, Paris. Shathent & Schutte, Berlin, Cologne, Vienna; Brussels, Stockholm, 


There's 


cA ‘Plenty 














“An innovation.” 


All useful things have been an innovation at some time, 
but the fact that a thing is not in general use is no reason 
why it should be condemned or left for your neighbor to 


of “‘ pretty fair *” planers—the kind both try and reap the benefit of. Do not make a super- 
that do ““ pretty fair” work. But ficial investigation of the merits of the Spiral Roller 

is Bearing, or accept negative testimony. The testimony 
not everybody wants that hind, and of the witness who was not present, nor of the buyer 


who never purchased any of the goods, has no weight 
in a court of law. 


there are enough people who want 
the best, to keep Whitney good and 
busy all the time. 

Whitney’s P4 Planer is a ma 
chine you ought to know aboot. | The Hyatt Roller Bearing Company, 


Whitney’s book tells all about it and HARRISON, WN. J. 


is yours for the asking. 133 Liberty Street, New York. 





SEND FOR OUR BOOK. 





Baxter D. Whitney 


Winchendon, Mass. 











FOR THE 
U. S. A. ELECTRICIAN, 
EXPERIMENTER, Send for 
: ; BICYCLE REPAIRING, Catalog. 
Special Machinery . GENERAL MACHINE SHOP WORK. 
DESIGNED AND BUILT. tesnetatenetian se ot 


HEAVY WORK DESIRED. 


Brentyatce Mesntnn vats, 1/1 W, F. & INO. BARNES CO. ruby Siree, Rockford, Ill. 


WILMINGTON, DEL. 
CHAS. CHURCHILL & CO., English Agents, LONDON, E. C. 
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We Guarantee 

That every ball is 
a perfect sphere. 
y That sain d ball is 


within en of an 
inch of exact size. 
That every ball has a perfectly smooth surface, 
free from scratches or pit marks. 

That balls bought from us at one time will be 
exactly like balls of a similar size bought from us 


at any other time. 


The STEEL BALL COMPANY, 


Steel Balls. . . 









Chicago, Ill., U.S. A. 


Way 
Back 
In 1875 








the Committee of U.S. Super- 
vising Inspectors, appointed 
to test Safety Valves, said in 
their printed report to the 


Board: “That taney have no 
hesitancy in reporting that 
among the very efficient in- 
struments, the Crosby was one 
of the most efficient.” 

That was twenty-three 
years ago, mind you, and 
Crosby Valves have more 
than kept up with the proces- 
sion in the way of real im- 
provements. 


: Our Gages and Valves have 
been approved and adopted 
: 
5 





by the Navy Department, the 
Board of U. S. Supervising 
Inspectors of Steamboats, and 
the Secretary of the Treasury. 
It’s useless to look for better, 
for the simple reason that 
there isn't any better. 
We also make Steam En- 
gine Indicators, Recording 
Gages, Chime Whistles, Bran- 
den Pump Valves, Lubrica- 
tors, Gage Testers, Feed 
Water: Regulators, etc., all of 
which have to come up to the 
‘Crosby Standard before leav- 
ing our factories. 


Death and Taxes 


Are generally regarded as the surest of all sure things. Here’s another 
thing that’s equally sure: For certain kinds of work requiring unerring 
accuracy, and rapid, economical handling, no lathe ever built can com- 
pete for a minute with a Landis Grinder. 

That may seem to be a strong statement, but it won’t after you've read 
our catalog and considered the other evidence we're ready to present. 


LANDIS TOOL COMPANY, 
Waynesboro, Pa., U.S. A. 





Walter H. Zoos. Manager, New York. Hill, Clarke & Co., Boston and Chicago. C. W. Burton, Grits 
Co., London. Ad. Janssens, Paris. Schuchardt & Schutte, Berlin, Vienna and Brussels ‘ 











POPP PDP DD Our Catalog is free to in- 
: terested persons. 
Leviathan Belting. a 


Tested under the hardest ible conditions and proved by 
years of service to be the best belt 
For ey Driving of all Kinds. 


against Heat, Steam and Water. 
Strength D Durability and Traction Power Unequaled 


SOLE MANUFACTURERS: 


Main Belting Co., 


{219-1235 Carpenter St., Philadelphia. 


Crosby Steam Gage 
and Valve Co., 


Office and Works, 
BOSTON, MASS., U.S.A. 


97 Oliver Street, Boston, Mass 








55 & 57 Market Street, Chicago. 78 John Street, New York, N. ¥ 
120 Pearl St., Boston. 21 and 23 W. Lake Street, Chicago, III 
7s Queen Victoria Street, London, England 


Send for Price Lists and Samples. 
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Co-operation in Cost Reduction. 


The paper entitled ““A Decade of Prog- 
ress in Reducing Cost,” of which we give 
a rather meager abstract in another col- 
umn, may be regarded in different ways 
by different readers, and some, perhaps, 
may fail to learn the lesson of it. The 
paper deals with the cost of production of 
pig-iron under two or three different sets 
of conditions, of the cost of producing 
Bessemer ingots, of the cost of convert- 
ing the ingots, the cost of rolling wire 
rods from billets, of mining coal and pro- 
ducing coke, of smelting lead. Concern- 
ing each of these in the decade just closed, 
the paper shows a quite astonishing re- 
duction in cost. Some may be satisfied to 
have these facts presented to them so 
strikingly, but, to our thinking, the paper 
is of much more importance for suggest- 
ing the means and the course of progress 
rather than for the mere statement of the 
actual advance accomplished. We deal 
usually with other matters than those of 
the blast-furnace, the coke oven or the 
lead mine, but the lesson of success there 
is a welcome enforcement of the lesson 
that is also needed in the machine shop, 
the foundry, the blacksmith shop, the 


NEW YORK, THURSDAY, JUNE |, 1899 


boiler shop, the drafting room, the busi- 
ness office, or whatever has to do with 
general machinery production and opera- 
tion. The simple lesson is, that the ad- 
vance must be all along the line, as it 
most notably has been in the cases cited in 
the paper referred to. There is no striking 
advance for any single responsible detail 
of operation. No revolutionary invention, 
no great change in process has trans- 
formed the work. The costs have not 
been knocked off in big chunks, but in 
minute fragments. The cost reduction has 
been here a little and there a little. No 
one man and no department may seem to 
have done much, but, each contributing, 
the total is something for high congratu- 
lation. Eternal vigilance is the price of 
many things besides liberty. It is notably 
the price of economy, of sustained excel- 
lence, of continued success in any line, 
and for all the phrase is insufficient. 
Economy must be not only eternal, or 
continually persistent, but it must at the 
same time be ubiquitous or all embracing. 
In the reduction of the cost of pig-iron, 
as detailed in the paper, the reduction is 
distributed over more than a half a dozen 
particulars, and finds some portion of its 
total in each. Then in another place in 
the paper one of these items, the cost of 
coke, is spoken of separately, and its re- 
duction is attributed to a dozen different 
contributing causes; and so of the others, 
the details of each may be followed into 
still minuter details, and the possibilities 
of saving something may be found in the 
least and most remote of them. So in all 
of our machines and machine products, 
there is not only actual reduction of cost 
continually going on, but also an equally 
continuous improvement in the thing pro- 
duced. It is, on the average, better as well 
as cheaper. For less cost we get better 
quality. To this improvement also the 
many rather than the few or the solitary 
ones contribute the most, and in the multi- 
tude of helpers, in the co-operation of 
the many, are the hope and assurance of 
still further progress. A thousand pairs 
of eyes intently seeking, and a thousand 
pairs of hands extended all around to 
grasp what comes in their way, do not 
watch and reach for nothing. There are 
as big fish and as many fish still swim- 
ming to our nets as have ever been caught. 


Compressed Air to Save Ships. 
BY FRANK RICHARDS. 
As I write these lines an object lesson 
for the engineérs of the world is in 
progress. One of the great ocean liners is 
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fast on the rocks of Cornwall, and before 
these same greet the eye of the 
reader the fate of the Paris may be de- 
cided. Whether she is saved or lost the 
lesson remains, and may be made of more 
value than that of many ships. 

The Paris is built with the usual safety 
device of watertight compartments, which 
have already once saved her, and have 
also been effective in many other cases. 
The number of her compartments is, I 
believe, at least a dozen. There are big 
holes knocked in the bottom of the ship, 
and the water enters freely into one or 
two compartments, so that it is impossible 
to pump them out. The absurd attempt is 
being made to pull her off the rocks with 
these same compartments full of water to 
the level of the sea outside, although she 
went on at nearly high tide and under con 
siderable headway. The filled compart 
ments are forward and among other 
devices, it is, at this writing, proposed to 
fil! some of the after compartments with 
for the purpose of lifting the 


lines 


water 
bow. 

The event may be against me, but these 
proceedings absurd. There is a 
means of expelling the water from the 
filled compartments so obvious, so indis- 
putably adapted to the purpose, and so 
certainly effective that it seems unaccount 
able that some engineer has not suggested 
it before this. Close the hatches of the 
flooded compartments and drive the water 
out by forcing air in. As a pressure of 
I pound of air (or of anything else) more 
than balances two feet of water, a pres 
sure of 10 would than 
balance and expel the 18 feet of water 
said to be in the hold. It is not necessary 
to speak of any of the details of the ap 
plication, as any engineer should be com 
petent to look after them. 
of course, make the slightest difference 
how big the holes might be in the bottom, 
as the water would be expelled and kept 
out on the same principle as in the old 
fashioned diving bell. The 
against the bulkhcads could be met by 
timbers extending from one to another 
The deck should 


enough to resist the upward pressure. The 


seem 


pounds more 


It would not, 


pressure 


certainly be strong 
pressure could never be greater than just 
sufficient to expel the water, as the sur 
plus of air would at once begin to follow 
There should not be 


it and escape. any 


difficulty, either, for an emergency like 
this, and with compressed air in such wide 
use, in finding air compressors, or even 
hour 


With a 


blowing engines, that in a few 


could be rigged to supply the air 
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copious supply of air the safety of the 
vessel could be assured between tides. 

The saving or the loss of the Paris be- 
comes a trivial and a transient matter in 
itself in comparison with the larger lesson 
which her predicament enforces. Beyond 
the device of the separating bulkheads, 
when their doors are happily closed and 
they are strong enough to resist the pres- 
sure, the one solitary hope for a leaky 
ship is pumping. It is a fight at once be- 
tween the leak and the pump, and only 
comparatively small leaks are defeated by 
the pump. The saving efficiency of the 
pump is not the full capacity of it, but 
only the difference between its capacity 
and that of the leak. If the leak rate is 
nine and the pump rate is ten there is 
some hope that the pump may win, but it 
all depends upon the prolonged mainten- 
ance of the one-tenth of excess. The 
pumping out of a leaky ship is a very dif- 
ferent thing from pumping out a tight one. 
The work is not only so enormously 
wasted while it is going on, but it never 
is finished. The necessity for pumping is 
as unrelenting after hours or days of work 
as at the beginning. 

In the use of air pressure for expelling 
water there is none of this wasted work. 
All of the air pressure applied above the 
water is effective in driving it down. The 
leak is stopped the instant the pressure 
above the water is sufficient to balance the 
pressure that is driving it in. Supposing 
the ship to be afloat, and not on the rocks, 
she is saved at that moment. The expul- 
sion of the water after that is only a ques- 
tion of time, and not one of uncertainty 
or of anxiety; and after the water is ex- 
pelled there is nothing more for the air 
compressor to do but to maintain the 
pressure. As I said before, it would make 
ne difference to the air as to how big the 
leak might be, and it would, of course, 
work a little better against a big leak than 
against a little one, as the water would 
flow out more freely. The leak against 
which the pump would be useless would 
find the air compressor at its full effective- 
ness. 

The air would, of course, only drive 
the water down to the level of the 
leak, as it would then find its op- 
portunity to escape; but leaks usually 
occur on the bottom or far below 
the water line. Supposing the system of 
air protection against leakage to be 
generally adopted, and provision for the 
employment of the air to be provided for 
in the design and construction of the ship, 
there would, of course, be air-locks pro- 
vided in the bulkheads or the decks, by 
which men and material might enter. Men 
would experience no difficulty in working 
under the pressure required to expel the 
air, and would often be able to stop the 
leak when discovered. 

Obviously the lesson which the incident 
of the hour should enforce is that the air 
compressor rather than the water pump 
should be employed, not merely for the 
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present emergency, but universally in 
ships as a cheaper and vastly more efficient 
protection. The use of compressed air for 
water expulsion should be provided for 
in the construction of the ship, especially 
in the staying of the decks and bulkheads, 
and in the construction of an occasional 
air-lock instead of single doors or hatches. 
No elaborate system of piping would be 
required, as air hose would be preferable 
and could be carried wherever wanted. 
The compressors would cost no more than 
the pumps which they would supplant.. In 
the navy, where the employment of com- 
pressed air for auxiliary power trans- 
mission is still debated, this one use of 
the air should be an overwhelming argu- 
ment for its installation. 


Machine Tools at the Paris Expo- 
sition. 

A meeting of the manufacturers of ma- 
chine tools and allied lines of machinery 
was held May 17, at the rooms of the 
Commissioner General of United States, 
for the Paris Exposition of 1900, in the 
Equitable Building, New York City, to 
consider matters of importance relating 
t. the American machine tool exhibits at 
the coming World’s Fair. A proposition 
that American tool builders increase their 
exhibition space by the erection at their 
own expense of an additional building, to 
be located at Vincennes, seven miles from 
the Champ de Mars, where the main 
buildings are situated, was laid before the 
meeting by Mr. F. E. Drake, director of 
American machinery and electrical ex- 
hibits, and an informal vote taken upon 
the question passed without dissent. A 
meeting of Western tool men was held for 
the same purpose in Chicago, May 23, and 
with a like result. It is therefore not un- 
likely that the project will be pushed to 
fulfilment. 

The allotment of space at the Champ de 
Mars for American machine tools (in- 
cluding accessories, machinists’ hand 
tools and wood-working machinery), to- 
gether with steam and other engines and 
electrical and general machinery, amounts 
to about 23,000 square feet of floor space, 
net—that is, exclusive of aisles, etc. Mak- 
ing a division with the electrical ma- 
chinery, etc., will leave for machine tools 
not more than 11,500 square feet. Besides 
this there is open to these industries 5,000 
square feet for historical and non-com- 
mercial exhibits, and also a gallery which 
will be used for American electrical ap- 
paratus, and perhaps also for some of the 
smaller goods classified among machine 
tools. For sections of the limited space 
available by tool manufacturers about 125 
applications have been put in. ‘In the 
aggregate they call tor some 90,000 square 
feet, even after some of the most exor- 
bitant demands have been cut down to a 
more reasonable figure; as was done in 
the case of one company which re- 
quested 30,000 square feet, but the esti- 
mate was reduced by the machinery com- 
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mission to 5,000 feet before it could even 
be seriously considered. If the applicant 
for space should be allotted equal sec 
tions each manufacturer would receive a: 
area less than ten feet square. 

Under these embarrassing condition 
Mr. Francis E. Drake, the director of th: 
American machine tool and electrical ex 
hibits, is doing all in his power to secur: 
for American too’ builders an apportion- 
ment of space sufficient at least for neces- 
sities, and has hit upon the scheme of the 
erection bythese manufacturers themselves 
of an annex at Vincennes. He returned, 
May 2, from a trip to Paris, made par 
ticularly in order to obtain additional 
space for the tool builders, which resulted 
in a concession to erect such a building 
Preliminary plans have already been 
drawn up. — 

The objection of distance from the 
Champ de Mars, which is sure to be raised 
against the occupation of a building at 
Vincennes, is answered by showing that it 
has already been determined to locate at 
Vincennes the railway exhibits, with 
those of electric and compressed-air trac- 
tion, automobiles, bicycles, boats of vari 
ous kinds, electric vapor launches and 
agricultural machinery. These industries 
include those from which a large part of 
the European demand for machine tools 
is derived; hence, few probable buyers of 
tools would visit the Exposition without 
going to Vincennes. The auxiliary 
grounds are easily reached from the 
Champ de Mars by the Orleans railway 
or by boat on the Seine. 

The expense of erecting the auxiliary 
building will not be assumed by the French 
Government, and the fund appropriated 
by the United States Government for 
exhibition purposes is not sufficient to 
warrant the outlay. The assumption of the 
expense by the tool builders, however, is 
less of a drawback to the project than 
would appear at first blush. Although 
exhibition space on the main grounds is 
nominally free, there are many inciden- 
tals, such as flooring, platforms, railings 
and piping, which must be borne by the 
exhibitors, and which, all told, will amount 
to about $1 per square foot. As the esti- 
mated cost to exhibitors of the new build 
ing, including such odds and ends as those 
above mentioned, is estimated at not more 
than $1.25, the difference will not be great 

At the meeting held May 17, were pres 
ent representatives from forty-one manu- 
facturing companies of the East, and in 
some cases as far West as Ohio. They 
were in great part machine tool makers, 
although some manufacturers of other 
lines, such as valves and belting, were in 
cluded. The matter of the new building 
was fully laid before the meeting by Mr. 
Drake and his assistant, Mr. Jas. S. An 
thony, and was freely discussed by the 
gentlemen present. While the majority 
would have preferred to obtain space ex- 
clusively at the Champ de Mars, an in 
formal vote of approval of the Vincennes 
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project was taken without dissent. The 
plan drawn up for the new building was 
submitted. It was explained that this 
would give additional space to the amount 
of 19,000 square feet gross, or 13,500 net, 
making, with the allotment at the Champ 
de Mars, about 25,000 square feet net. A 
suggestion that a further increase be made 
by putting a second story in the Vincennes 
building was approved, and the drawings 
will be altered accordingly. A third story 
was suggested, but the proposition was re- 
jected on the ground that it probably 
would not be allowed by the French 
authorities and that it would make an un- 
sightly structure. 

A feature of the arrangement of exhibits 
which may cause some dissatisfaction, but 
which is believed to be the most equitable 
under existing circumstances, will be the 
regulation that tool manufacturers must 
divide their exhibits between the Champ 
de Mars and Vincennes. At the former 
place they may put two or three of their 
most imposing machines, with a desk, ad- 
vertising literature, etc., while at the latter 
their machinery may be shown in opera- 
tion. This rule will not, however, be en- 
forced where it would manifestly be in- 
expedient—as, for instance, where a manu- 
facturer’s exhibit consists of fine tools in 
a show-case. 

Many of the machine tools at the ex- 
position are to be driven by direct-con- 
nected motors. It is said that the ex- 
hibits of one of the largest Western heavy 
tool companies will probably be thus ar- 
ranged in every instance. 

It is not to be wondered that much dis- 
satisfaction exists in the machine tool 
trade over the amount of space obtainable. 
This is an incident to every exposition, 
and there is probably no more trouble 
now than there was at the time of the 
Chicago fair, if there is as much. 

It is true that in the present case exists 
a somewhat unusual hardship in the 
isolated location of the proposed Vin- 
cennes building, but it is not a sufficient 
reason for manufacturers to forego their 
purpose of exhibiting and to sulk at home, 
as is the disposition shown by a repre- 
sentative of one concern whose absence 
from the exposition would leave a 
wide gap in the American machine tool 
ranks at Paris. There is nothing to be 
gained, and much to be lost, by such con- 
tempt of facilities for trade extension. 
The holding aloof of any manufacturer 
would be of advantage to none but his 
competitors, who would naturally be 
grateful for the space left vacant by him. 

The Commission recognize the fact that 
machine tools will be one of the most im- 
portant lines of American exhibits at the 
fair. If there is a poor showing it will not 
be their fault. 

Mr. Drake deserves the gratitude of tool 
manufacturers for the fight he has made 
for their interests against strongly adverse 
conditions and for the fair measure of 


success he has attained. 
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Commercial Review. 
New York, Fripay EveNING, 
May 26, 1899. 
THE ENGINE MARKET. 


Contracts are being placed about as ex- 
tensively as in past months. Many manu- 
facturers are so crowded with work and 
sold out for so many months ahead that 
their representatives have to let orders 
slip into the hands of competitors better 
able to meet the requirements. There is 
an especially heavy demand for large en- 
gines, and some contracts for exceptionally 
big units have just been awarded. One 
of these, which was taken by the E. P. 
Allis Company, calls for two engines of 
4,000 or 5,000 horse-power for the 
Boston Elevated Railway. Contracts for 
several 2,500 horse-power engine units and 
a boiler equipment for a lighting plant 
have been placed elsewhere. Deliveries of 
Corliss engines are becoming increasingly 
long. Prices, both of Corliss and of high- 
speed engines, continue to be advanced in 
this or that quarter almost all the time, so 
that the average price may be said to be 
continually on the upward move, and it is 
predicted to go still higher before the 
summer is over. The advance on Corliss 
engines, where the material is more costly 
in proportion to the labor, naturally rules 
greater than on high-speed. But labor it- 
self is tending upward, since the workmen 
look for higher pay with higher prices. 
Figures on engines are generally named 
subject to change at any time. An en- 
gineering firm who have frequent occasion 
to buy engines state that ten days’ option 
is the longest they can obtain. The New 
York manager of one company tells us, 
however, that he is allowing thirty days. 

High-speed engines, too, are in heavy 
demand; but whether to the same extent 
as earlier in the spring is disputed. Large 
office building erection in this city is not 
active, but there is something doing in the 
hotel and apartment house line. Three 
engine contracts lately given out are as 
follows: For the Seminole apartment 
house, Broadway and Seventieth street, 
two Ames engines and Crocker-Wheeler 
dynamos ; for the Thorley building, Broad- 
way and Forty-second street, to be used 
as a hotel, two Ames engines and West- 
inghouse generators; for the Matthew 
Byrnes Estate hotel, Fifth avenue and 
Forty-fifth street, American Ball engines. 

The American Ball Engine Company ex- 
pects to place its factory upon double turn 
next week. 





MISCELLANEOUS. 


There is a vigorous outcry among 
buyers of steel plate adapted to boiler, 
tank and kindred purposes, because some 
of the mills which are sold out many 
weeks or months ahead are offering to 
make early deliveries for a bonus. This 
premium was found in one case to average 
a tenth of a cent per pound per week of 
expedition. We learn that a certain party 
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who was placing an order with one of the 
mills withdrew it upon learning of this 
policy. With the present congested state 
of the plate mills an offer of quick ship- 
ment at a premium is strong evidence of 
unfair dealing, since it must involve a 
sacrifice of the interests of customers 
whose orders are already on the books 
and who are entitled in business honor, at 
least, to be served in their turn. Who- 
ever has such an order made to him may 
well be reluctant to continue dealings with 
the mill, for he may be sure that his own 
order will be pushed aside where it suits 
the convenience of the company to do so. 
More than one party has broached the 
subject of agitating a removal of the 
present duty from plates if this state of 
affairs proves chronic. 

The plate situation has caused an en- 
gineering firm who were planning to erect 
a steel smoke stack to decide upon a 
brick one instead. 

The Brown Hoisting & Conveying Ma- 
chine Company is constructing fifteen or 
twenty big cranes for Europe. It is also 
building six coaling stations for the 
United States Navy, which are said to be 
the first ones involving the extensive use 
of machinery that our Navy Department 
has ever ordered. One of the European 
governments is negotiating with the com- 
pany for the construction of a coaling 
station. The works are running in part 
upon night turn. The volume of contracts 
on hand is extraordinary. 

The North Carolina Power Company, 
in which Dr. Dillon Brown, of New York, 
holds the chief interest, and for whom J. 
G. White & Co. are the engineers, pro- 
poses to utilize by electric transmission 
the power of the Yadkin River, in Stanley 
County, North Carolina. The company 
owns twelve miles of the river, in which 
distance there is a total fall of 230 feet. 
The minimum flow amounts to nearly 
2,500 second-feet, approximately 60,000 
horse-power, and of this it is proposed to 
develop 20,000 horse-power at the first in- 
stallation. The current will be transmitted 
to Charlotte and to such cotton mills as 
will purchase power. The éngineers have 
five topographical surveying parties in the 
field and have established camps to ex- 
pedite the work. The scheme of develop- 
ment will depend upon the results of the 
survey. 

J. G. White & Co. are also preparing, 
on their own account, to erect in Porto 
Rico an electric plant, from which current 
will be taken to operate a road which ex- 
tends out from San Juan, now run by 
steam. The cars to be used on this road 
will be of a type especially designed for 
the purpose, open ones with cane seats 
and easily cleaned. The cars used in the 
United States, even in the tropical regions, 
were found not to be quite adapted to 
Porto Rican conditions. 

The Albany Boiler Works’ plant burned 
down May 11, as a result of night work, 
a torch having been dropped upon an oil 
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barrel. May 24 the company bought and 
took possession of the Franklin Iron 
Works, Green Island, opposite Troy. The 
machinery equipment already in place 
there, together with what was saved from 
the old plant and has recently been pur- 
chased, constitute a boiler plant which is 
claimed to be excelled by none in New 
York State. 

The Gates Iron Works, Chicago, have 
secured a large contract for stone crush- 
ing, pulverizing and other machinery for 
a cement plant to be erected at La Salle, 
Ill., by the Carl Prussing Cement Com- 
pany, of Germany. 

The Pneumatic Supply & Equipment 
Company, New York, recently organized, 
has received from the Tubular Dispatch 
Company, owning and operating the pneu- 
matic mail transmission tubes in this city, 
an order for three air compressors, the 
capacity of each of which is in excess of 
1,300 cubic feet of free air per minute. 

Attention is called to the notice in an- 
other column of a contradicted report that 
Bement, Miles & Co. have been con- 
solidated with the Niles Tool Works Com- 
pany. 

CHICAGO MACHINERY MARKET. 


Three of the large sellers of electrical 
machinery in this market have advanced 
prices. Other manufacturers are selling 
at the old quotations. This partial change 


in values is somewhat diverting the busi- 


ness from its former course, but the 
makers who are stronger in their quota- 
tions have all the business they can look 
after, and are not disconcerted at the de- 
crease in the new business they are book- 
ing. In fact all sellers of electrical ma- 
chinery report a very satisfactory con- 
dition of the market. The advancing 
tendency of prices has its basis in the in- 
creased cost of material, especially copper. 
There is now every assurance that the 
electrical machinery makers will have a 
busy summer. There is enough large work 
contracted for already to keep the shops 
busy for several months, and the usual 
amount of small work is all that is neces- 
sary to maintain full activity. It is only 
the small motors and generators that can 
be supplied with any degree of prompt- 
ness. Makers in some instances have 
broken stocks even of the small power ma- 
chines, and the buyer often has to shop 
around before he finds what he wants. 

Trade in electrical machinery is re- 
ported to be even a little better than a 
month ago. Inquiries are rather more 
numerous and sales are slightly larger. 
Street railways continue to be the most 
prolific class of buyers, but the shops are 
also in the market for a very fair share 
of equipment. One sale made last week 
was for shipment to Australia. 

The Siemens & Halske Electric Com- 
pany has begun on a small scale the manu- 
facture of automobile motors. It is in- 
creasing the force of men gradually. 
Among orders recently taken are gen- 
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erators and motors for the street electrical 
companies at Wooster, Ohio, at Erie, Pa., 
and at Springfield, Mass. 

The Crocker-Wheeler Company has sold 
a 200 horse-power generator and motor 
of equal size to the Schwarzchild & Sulz- 
berger Packing Company, St. Louis, Mo. ; 
also an electrical outfit of the same power 
to the Kansas State penitentiary, with 
which to equip the new plant for making 
binding twine, a product that is intended 
for the farmers of only that State. 

In all branches of the finished iron and 
steel industries activity is greatly ham- 
pered by the insufficiency of material. 
Complaints to that effect are very com- 
mon among the Western shops. The de- 
lays are more marked for the crude forms 
of iron and steel material than for ma- 
chines and tools. In addition to the 
scarcity, the prices are steadily advancing. 
The rise has had no appreciable effect 
as yet in reducing the consumption of the 
products. Demand is everywhere very 
active, in excess of recent experience and 
in excess of the power of the makers to 
produce. 





Quotations. 
New York, Monday, May 29. 

Iron — American pig, tidewater deliv- 
ery :— 

Pennsylvania irons: 
No. 1 X foundry 
No. 2 X foundry 
No. 2 plain 
Gray forge 


$16 75 @ 17 25 
16 00 @ 16 50 
15 50 @ 16 00 
15 00 @ 15 50 

Alabama irons: 

No. 1 foundry 

Na 2 Gommieg 3.6 es 

Ne: 3 Soar ooo. oa. 

No. 1 soft 

No. 2 soft 

Foundry forge ...... 


16 25 @ 16 75 
16 00 @ 16 25 
15 50 @ 15 75 
16 25 @ 16 75 
16 00 @ 16 25 
- 14 75 @ I5 00 

Bar Iron—Refined, 1.75c. and upward 
for base sizes on dock; 1.90c., upward, 
from store. 

Tool Steel — Base Sizes — Standard 
quality, 7 @ 8c.; extra grades, 12 @ I4¢.; 
special grades, 16c. and upward. 

Machinery Steel — Ordinary brands, 
from store, in small lots, 2.20 @ 2.50c. 

Cold Rolled Steel Shafting—Base Sizes, 
from store, in small lots, 3%c. 

Copper—Carload lots, Lake Superior in- 
got, 18 @ 18%c.; electrolytic, 17% @ 
17¥%c.; casting copper, 17 @ 17%c. 

Pig Lead—Carload lots, 4.45 @ 4.50c., 
f. o. b. New York. 

Pig Tin—For 5 and 10 ton lots, 2534 @ 
26c., f. o. b. New York. 

Spelter—Prime Western, in carload lots, 
6.70 @ 6.75c., New York delivery. 

Antimony—In cask lots and over, Cook- 
son’s, 11c.; Hallett’s, 974c. 

Lard Oil—Prime city, present make, 42 
@ 44c. for the leading brand, in wholesale 
lots. 
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Improved Bement Horizontal Boring 


Machines. 


The machines which we illustrate here 
with are of a type which has been familiar 
in machine shops for many years, and our 
present purpose is to show it in its latest 
form and with all the modern improve 
ments added to it by the establishment in 
which it originated over thirty years ago. 
This machine, which is known as the 
Bement type horizontal boring machine, 
was brought out by Bement & Dougherty 
about 1868, and has since been extensively 
copied here and abroad, so that it is now 
one of the standard machine-shop tools. 

The engravings show the latest designs 
of Bement, Miles & Co., of Philadelphia, 
and of these Fig. 1 is one of the larger 
sizes in its plainest form, Fig. 2 the same 
machine with added features, and Fig. 3 
a smaller machine. 

In most modern shops where such a ma- 
chine as that shown in Figs. 1 and 2 would 
be used, it would preferably be located 
where work could be placed upon it and 
removed by an overhead traveling crane; 
and where this is the case the counter- 
shaft must be placed back under the gal- 
lery, or at least far enough to one side to 
clear the crane run-way. This calls for 
the belt to be run at an angle from the 
cone-pulley, and the former arrangement 
of the back-gear quill—i. e., vertically over 
the pulley—interfered with this. The back 
gears have therefore been placed forward 
of the pulley, and the intermediates are 
supported upon a stud fixed in an upward 
extension of the forward housing, so that 
nothing interferes with the belt being led 
off in any required direction. It will be 
noted in passing that the opportunity for 
getting in a cone pulley of large diameter 
is made use of, so that the belt may have 
driving power rather by its speed than by 
extreme width—a very desirable feature 
where a belt must be shifted by hand, 
aside from the fact that it avoids exces- 
sive pull upon bearings. 

The general features of the machine are 
too well known to require description, and 
it seems necessary to say only that the 
feed motion is reversed by shifting the 
bevel pinions seen at the right in front of 
the machine—a form of reversing clutch, 
by the way, which, though not commonly 
used, is declared by Mr. F. B. Miles to be 
an excellent one, and in every way en- 
tirely satisfactory (even for far more se- 
vere duty than here given it) when the 
entering corners of the pinion teeth are 
thinned a little to make it engage more 
readily and throw the work of starting 
on to a point back a little from the ex- 
treme ends of the teeth. 

A pull-and-push pin in connection with 
cone gears gives six rates of feed, and this 
cone-gear arrangement is connected to the 
bevel pinion shaft by reducing gears and 
a clutch, so that, altogether, twelve rates 
of feed are instantly available. 

At present every machine sent out from 
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the works, as shown in Fig. 1, has planed clamped in any desired position, or may at the extreme right of the machine, 
pads, and is otherwise prepared so that at be given a continuous rotary feed motion. which bracket also supports the change 
any time afterward attachments can be By comparing Figs. 1 and 2 it will be gears and swing plate and has on its front 
supplied and will fit, which attachments seen that the arrangement for screw cut- face the screw-cutting table. The seat for 
make it appear as in Fig. 2, where the ting consists in placing a lead screw over the open-and-shut nut is als 




















FIG. I. IMPROVED BEMENT HORIZONTAL BORING MACHINE; PLAIN, BUT PREPARED FOR ATTACHMENTS 
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FIG. 2. BEMENT HORIZONTAL BORING MACHINE, SAME AS IN FIG. I, BUT WITH SCREW-CUTTING ATTACHMENT AUTOMATI FEED 
SADDLE AND ROTARY FEED. 





ar is treated as a lathe spindle and will the bar at the rear, one end of this lead planed on top of the yoke which moves 
ut serews of any desired pitch. The screw being journaled in a hole previously _ the bar. 
iddle has an automatic cross-feed for bored for it above the rear main spindle To provide for the table feeds a pad is 


ulling or facing, and a circular table is box, while the other is supported in a_ previously planed at the side of the exten- 
iounted which may be rotated and bracket bolted to a previously planed seat sion bracket which supports the bar slide, 
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and in Fig. 2 this bracket is shown in 
place with gears for driving a feed rod 
through the medium of a shaft with 
universal joints, as shown. The feed rod 
passes through a splined sleeve with bevel 
pinions upon it, which sleeve is shifted for 
reversing by means of the lever seen 
below the table in front, and when a 
rotary motion is to be given the table by 
power a pinion is placed upon the worm 
shaft, which pinion engages with the large 
intermediate. 

For the longitudinal feed of the saddle 
upon the table a gear is placed upon the 
end of the feed rod from which the saddle 
screw is driven, and it will be noted that 
this feed of the saddle upon the table 
enables the machine to be used in a way 
which entirely overcomes one of its in- 
herent difficulties. Where the boring bar 
passes through the work, the latter re- 
maining stationary, the cutter is of course 
constantly changing its position with 
reference to the points at which the bar 
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Equipped in this way, it will be seen 
that the machine is a very complete one. 
It will take almost any kind of a milling 
cut, will bore in almost any desired man- 
ner through the work in any required di- 
rection, and where threads are to be cut 
concentric with the bore, these can be 
chased either internally or externally, the 
latter by means of the L-shaped cutter 
familiar to those who have done such 
work with boring bars in the ordinary 
lathe. 

The facing arm may be bolted to the 
face-plate or at any point on the bar, and 
the facing tool is fed by a star feed. 

The table is elevated either by hand 
ratchet for accurate setting or by power 
when a considerable distance is to be 
moved, the elevating screws being both 
driven from the same horizontal shaft by 
worm gearing, and with special provision 
for adjustment to preserve exact align- 
ment of the table with the boring bar. 

The frame of the smaller machine, Fig. 











FIG. 3. SMALLER BEMENT BORING MACHINE, WITH SCREW-CUTTING GEAR AND 
AUTOMATIC FEEDS. 


is supported, and this inevitably causes a 
varying amount of spring in the bar at 
different points of the bore. For most 
work this effect is negligible, the bar being 
usually plenty stiff enough to bring the 
finishing cut within the required limit of 
accuracy, and of course the use of a 
double-ended cutter greatly lessens the 
difficulty in any event. But with this 
saddle feed the cutter may retain its 
position the same as is done in the lathe 
with a plain bar, and where a cylinder is 
to be bored, having one closed end, the 
bar may be set out far enough to reach 
to the bottom of the cylinder and then re- 
main at a fixed over-hang throughout the 


‘boring operation. For this work, indeed, 


the bar may be dispensed with entirely if 
desired, and a hollow cylindrical casting 
bolted to the face plate, extending out 
far enough to reach to the bottom of the 
work. 


3, is cast in one piece; the table does not 
elevate by power, and there is a different 
arrangement of the back gears; these be- 
ing made in this case so that by throwing 
a double-ended clutch located in front of 
the cone-pulley, the drive may be either 
direct to the sleeve within which the bar 
slides or through gears (covered) to the 
short shaft below the spindle, which car- 
ries a pinion at its outer end engaging 
with the spur gear formed on the outer 
end of the sleeve and corresponding to a 
face-plate gear. 

The circular table shown on this ma- 
chine is graduated, and can be rotated and 
clamped in any desired position. This 
smaller machine is also fitted for screw 
cutting attachments and the various feeds 
as previously described, and it will be seen 
that by this ingenious plan of providing 
for attachments whicn may be put on at 
any time, the user can, if his work or 


June 1, 1890. 


treasure box dictates it, get the plainest 
machine and afterwards add to it such 
features as may seem desirable, or may be 
called for; any one feature being obtain- 
able separately or all together, as may be 
desired. 





Machine Tools—VL 
BY JOHN RICHARDS. 

Referring to the diagram, Fig. 39 repre- 
sents in a general way a plate or web 
frame that has but little-stability to resist 
torsion, only the sum of the resistance of 
the sides, ends and to some extent the 
cross girders a, taken in their flat plane, 
which is inconsiderable. Experiments to 
determine all this can be made with pieces 
of pipe, tin, or even pasteboard, which will 
be much more convenient than a math- 
ematical solution of the values. Another 
kind of experiment still more conclusive 
is to lift the “corner” of a tolerably long 
lathe having one of these ladder frames, 
especially when there are four suprorts 
spread out wide on the floor. If the foun- 
dation is solid and a pinch bar is inserted 
under one foot, the chances are that the 
frame can, by its weight alone, be twisted 
enough to “jam” any lathe carriage that is 
well fitted on the frame. 

One time when visiting the works of 
Cope & Maxwell, at Cincinnati, Ohio, 
where much accurate boring was done on 
lathes, I found the rear legs of the lathes 
loosened and a piece of round iron in- 
serted between the leg and frame, at the 
center. These lathes stood on an upper 
floor, and, as Mr. Maxwell explained, 
this expedient was to take the twist out 
of the frames so the long-gibbed carriage 
would move freely. 

It is more than twenty-five years since 
Professor John E. Sweet, at Sibley Col- 
lege, made castings of various sections 
corresponding to lathe frames, and deter- 
mined thei- torsional and other strergth 
by accurate tests, which were published 
but ‘had no noticeable effect in machine- 
tool design. Earlier than that, perhaps 
thirty years ago, when contributing to 
“Engineering,” London, a useful series of 
articles called “Mechanical Refinements,” 
he explained in a complete and forcible 
manner the mistake of mounting lathe and 
other machine frames on four bearing 
points so as to produce twisting strain, 
c‘ting the three-legged stoo!, which always 
stood without disturbing strains, a fact 
discovered before the pyramids were built. 
What Mr. Maxwell did with his lathes at 
Cincinnati was to eliminate the “fourth 
leg.” 

To indulge in an “invidious compari- 
son,” it mzy be said that if these proposi- 
tions of Prof. Sweet had related to steam 
cr hydraulic machinery, they would have 
been taken up and discussed all over the 
world, and, if found correct, adopted in a 
few months; but makers of machine tools 
do not proceed in this manner. 

The idea of four or more supports for 
such frames as are mounted on legs, comes 








June 1, 1899. 


from the conception of an inflexible foun- 
dation and consequent stability of any 
structure attached thereto; but founda- 
tions are rarely reliable, besides a great 
share of the machine tools in a modern 
establishment are set on floors that are 
not only unstable, but are continually 
changing their plane by reason of weights 
moving frem place to place. This is one 
of the neglected features in practice, a 
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which is best for some kinds of work, and 
in England and on the continent of Europe 
such carriages are usually fitted positively 
on the beds by angular or under gibs, 
which is best for other kinds of work. The 
correctness of one plan or the other is 4 
matter of adaptation and compensation, 
also one of cost, as will be presently ex- 
plained. 

For all strains that fall downwards or at 
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Fig. 39 


case where it would cost nothing whatever 
to provide against a faulty working of 
many machines, especially small lathes and 
planing machines. 

Torsion in machine frames is always 
bad, but fexure may sometimes be useful, 
as in the case of long planing machines, 
which would soon become useless for ac- 
curate work if their frames or beds were 
inflexible in a vertical plane. Such a ma- 
chine, from the time it is put into use, be- 
gins working its ways into a curve that 
may be called the “trajectory of wear.” 
This is a fact not commonly known, and 
will not be credited by many readers of 
this who have set long planing machines 
on czrefully-made foundations and bedded 
the frames with mortar, lead or brim- 
stone, so the machines would do “dead- 
true work.” To those having these dead- 
true machines that have been some time 
in use, it is suggested that they take a cut 
on some stiff piece whole length of the 
siroke, then turn the piece on its side and 
stretch a fine wire along the face. The 
result will be astonishing. A similar test 
can be made by facing together two stiff 
wooden boards, clamping them on the 
planing-machine table on their edge and 
planing the tops with a sharp scraping 
tool, then placing two planed edges to- 
gether to prove the straightness of the 
cut or the truth of the movement. I once 
had occasion to contract for some planing 
to be true within .o1 inch in 20 feet. This 
brought out tests of machines in various 
shops, with the result that the work had 
to be done with “vertical” instead of hori- 
zontal cuts, the movement being true later- 
ally, but with too much variation verti- 
cally. The fact is, that guiding ways for 
heavy platens always wear into a curve, 
and the best way of compensating this is 
by wedging up the main frame, an expe- 
dient well known to machine-tool makers 
who have to plane long work. 

LATHE CARRIAGE WAYS. 

The guiding ways for engine-lathe car- 
riagcs are a fruitful subject of argument. 
In this country lathe carriages are com- 
monly mounted on angular or A ways, 





any angle not lower than normal to the 
faces of angular ways, these produce true 
movement, also free movement, because it 
is not a problem of parallel fitting, but 
only “face fitting’ two pieces together. 
To this it may be objected that carriages 
on angular ways are usually gibbed be- 
neath, which is true in respect to con- 
struction, but not in effect, because such 


gibs are not as a rule positive and fitted 
a b 
| 
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! Fig. 42 
ADVANTAGE OF CURVED SIDES IN LATHE BED. 


from end to end, and are sometimes held 
by springs. Formerly weights were hung 
on the carriages to keep them down, all of 
which is right for common turning, but is 
equally wrong when a lathe is employed 
for boring or any work that develops 
lateral or upward strains beyond what the 
weight of a carriage can resist. 

A portion of the lathes, perhaps half of 
them, in a machine works can with some 
advantage have their carriages fitted on 
top of the beds only, and on angular ways, 
but the other half should have their car- 
riages fitted over the beds to resist strains 
in all directions. 

The expense of fitting in the two cases 
is greatly in favor of the angular ways. 
This will be questioned, but never by any- 
one who is acquainted with what is called 
“getting up” lathe beds, as in English 
machine-tool works, or in any case where 
a positively gibbed carriage is to be 
properly fitted. It means reducing the 
whole of the planed surfaces from end to 


23-479 


end ‘to absolute flatness and parallelism. 
Iz: is the difference between making a 
double and a single fit, that is, fitting two 
faces together, or fitting a third member 
between these faces. To put the matter 
into a rule, the time or the cost is as the 
fitted areas in the two cases, plus the 
‘straightening’ the gib lathe 


‘ 


work of 
frames. 

Certainly no makers of machine tools 
have succeeded in providing lathe car- 
riages to move with less friction or devia- 
tion, and with more endurance than Whit- 
worth in England and Sellers & Company 
in this country, who have always mounted 
their lathe carriages with positive gibs and 
broad flat bearing surfaces. 

Some years ago I was obliged to change 
a preconceived opinion in this matter by 
some tests made on various kinds of lathes 
ia a locomotive shop in Sweden, where it 
was found that the carriages of Whit- 
worth’s lathes, positively fitted on the beds, 
not only moved with greater ease but 
could not be shaken by means of a prying 
bar, while carriages on angular ways in 
the same shop could be moved in almost 
any direction by the same means. 

A fair solution of this problem seems 
to be that in all cases when the intensity 
and direction of strains will not lift a car- 
riage from its bearing, angular ways are 
suitable and maintain a true alignment of 
motion in a vertical plane, the one in which 
truth is most required. On the other 
hand, for heavy cutting, boring and all 
work in which the gravity of a carriage 
and the angle of the ways cannot resist 
strains directly, positive gibs are best. 

As before remarked, the distinction in 
the two methods, in respect to fitting is 
greater than is commonly supposed. In 
English machine-tool shops* “getting up’”’ 
lathe beds, as it is called, is a separate job 
and has nothing to do with fitting car- 
riages on them, which is done by other 
workmen. 

In fact the quality of machine tools that 
involve sliding movements is determined 
mainly by the flatness and parallelism of 
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CROSS-SECTION OF LATHE BED. 


the sliding surfaces and the cost of pre- 
paring such surfaces is as the area so 
fitted. 

Reverting again to lathe bed sections, 


*The writer spent several years In the Man- 
chester machine-tool district in England, and 
was familiar with practice there as it existed 
twenty years ago. 
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there is the inconvenience, in the tubular 
or box form, that chips cannot fall 
through the frames, but this can be 
avoided by providing reinforced apertures 
along the top and bottom of the frame, as 
indicated in Fig. 41, occupying about a 
third of the whole length, or 6 inches long, 
with a space of 12 inches between. This 
does not much affect the integrity of the 
box or enclosed form of bed, which can be 
employed alike for either gibbed carriages 
or for angular ways on the top. 

It may be pointed out that in making 
girder lathe beds their torsional stability 
has been a good deal improved by what 
may be called the architectural form, the 
sides being molded so as to gain some 
rigidity by deviation from a flat section, as 
indicated in Fig. 42, where the portion em- 
braced between the lines a and b is an un- 
dulating or molded plate, gaining in a de- 
gree the rigidity of the box form, but is of 
the architectural order and suggests chro- 
matic hues and varnish. 





Rolling Mill Fly-Wheels.* 
BY JOHN FRITZ, BETHLEHEM, PA. 

In the early days of rolling mills, the 
machinery was of the crudest character. 
The who built and looked after it 
were called millwrights, or forge carpen- 
ters; consequently, wood was used in its 
construction to as great an extent as was 
possible. All of the earlier fly-wheels had 
wooden arms; at least so far as I know, 
and Fig. 4 shows the general way of fit- 
ting them in. They were made of hard 
wood, locust or white oak preferred, about 
6 to 8 inches in thickness, and width as 
shown. 

Figs. 1, 2 and 4 give the plan of secur- 
ing the rims of the wheels together. The 
segments are in halves, and secured to- 
gether with gibs and keys, same as shown 
in Fig. 4. Having no machine tools when 
these wheels were built, they were put to- 
gether practicallyas the castings came from 
the foundry, with the lumps and swells 
chipped off with a two-handed chisel and 
which naturally caused a weak 
wheel. They were made of cold blast 
charcoal iron, which was greatly in their 


men 


sledge, 


favor, and no doubt this fact prevented 
many accidents. 

In the course of time the millwright and 
carpenter were displaced by the machinist, 
and with the introduction of machine 
tools, especially the planer, the wheels 
were better fitted up, but not much safer, 
in consequence of the use of iron made 
from mineral coal in place of charcoal. 

The machinist became the 
chanical engineer, and wood not being his 
forte, he made the fly-wheel all of cast 
iron, as shown in Fig. 3. The center, 
arms and segments were cast separately, 
and had the ends of the segments been 
well fitted together, the wheel would have 
The slots for the tees 


now me- 


given no trouble. 


* Presented at the Washington meeting of the Ameri- 
can Society of Mechanical Engineers. 
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were, unfortunately, too close to the end 
of the segment; the result was that they 
pulled the end of the casting off, and we 
had to chip grooves across the face of the 
wheel, and put heavy links around them, 
as shown in Fig. 2, which made a good 
wheel out of it. This was done in 1854, 
and I think the wheel so made is yet in 
use, but never ran at high speed. 

Not considering these wheels safe, I was 
in constant fear of their going to pieces, 
which is generally attended with the most 
disastrous results. I abandoned entirely the 
old mode of making wheels, and adopted 
the plan of casting the center and arms to- 
gether, and the rim in one piece, with 
lugs on the inside of the rim, as shown in 
Fig. 5. On the ends of the arms were 
pads to correspond with the lugs on the 
rim. When the arms were put in the rim, 
there was a space of about % inch, in 
which oakum was driven tightly, which 
kept the arms in place. This made an 
excellent wheel, and in some cases wood 
was used to fill the space in which thin 
steel keys were driven. There are several 
of these wheels that have been in use over 
thirty-five years, and, so far as I know, 
never have given any trouble. The wheels 
were 20 feet in diameter, with rims about 
12 inches square. 

With the introduction of steel for rails 
and structural material, it became neces- 
sary to increase the diameters of rolls. 
This change necessitated heavier wheels 
and larger in diameter, which made it im- 
practicable to use solid-rimmed wheels; 
consequently, some plan which made the 
parts portable had to be adopted. After 
thought the plan represented by 
Fig. 6 was concluded to be the best and 
safest, and there are now a number of 
wheels of this type in use, varying in 
diameter from 20 to 30 feet. I do not 
know that any one of them ever has given 
a particle of trouble in any way, and there 
are a number of wheels, as per Fig. 6, 
that have been in for twenty-five 
years, some of which have, and are daily 
liable to encounter, the most severe strains 
that it is possible for a fly-wheel to be 
subjected to, and are to-day apparently as 
safe as the day they were started. 

It has been said that fly-wheels go to 
pieces in consequence of the irregular 
work, and engines driving dynamos for 


much 


use 


power purposes have been included in this 
class; but the strain on a fly-wheel driv- 
ing a dynamo cannot be compared with 


that of a rolling mill. In the former the 
work occasionally varies from nil to full 
power, while that of an engine driving a 
rail mill changes from mil to practically 
full power while rolling a_ single rail 
twelve times, which requires about one 
minute. 

Let us for a moment think of a fly- 
wheel 26 feet in diameter, 16-inch rim, 
making from 70 to 80 revolutions per min- 
ute, rolling a ste.l bloom into a rail. When 
about one-half done, say, about 16 feet in 
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length, instead of the piece going straight 
out through the rolls on the guides, as in- 
tended, it sometimes wedges in the groove, 
and in less than a second of time it has 
completely encircled the roll, and forms 
what in rolling-mill phrase is called a 
collar, and continues to wind around the 
roll until something must happen, either 
the breaking of a roll, a spindle, or coup- 
ling, or the engine must be brought to a 
standstill in an almost incredibly short 
space of time. The torsion on the spindles 
and couplings is so great that it causes the 
wheel to rebound. To calculate the strain 
the wheel is subjected to under these con- 
ditions will require someone better posted 
in mathematics than I am. 

Having alluded to the fact that the in- 
troduction of steel in various forms 
quired larger rolls, heavier wheels and 
larger in diameter, which made it imprac- 
ticable to use a solid-rimmed ‘wheel, and 
led to the adoption of plan of wheel, Fig. 
6; this drawing makes it so plain that it 
wants but little explanation. The seg- 
ment is cast hollow, and also the arms, 
which are made at the ends to compare in 
thickness to the segment, so as to relieve 
them of strains which might occur if the 
segments were cast solid. The holes in 
the segments are small at the ends, so as 
to make up for the metal taken out for 
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Fig. 5 


RIM JOINTS. 


the tees. The links, or tees, are of dif- 
ferent lengths, so that the strain on the 
segments will not come all at one place, 
and by using oil-tempered steel in the 
links, or double tees, the rim will be prac- 
tically as strong at the joints as it is else- 
where. 

In fitting up the wheel, the center is 
bored out, and the ends of the hub are 
faced off. It then is taken to the planer, 
and a center-guide plate for the hub is 
made, and bolted to the planer table. Then 
a boring bar is arranged to bore out the 
hole and face it off to a given distance 
from the center for the shoulder of the 
arm to rest on. There are small chipping 
pieces on both inner sides of the receptacle 
for the arm. They are planed off at the 
same setting, to the proper and uniform 
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width and true to the center. This fin- 
ishes the center. 

Next the arm goes on the planer and is 
set true to the average center, and with a 
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at this setting the chipping piece on the other side up, and a socket is made to fit 
upper side of arm, as it lies on the planer, over the end of the arm which goes into 
corresponding with the same in the center, the socket and against the shoulder. On 
is planed off, and the average center of the opposite end of the socket is a hole 
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socket on the end of the boring bar with 
inside cutters the end of the arm is turned 
off, and the shoulder is faced off to the 
Proper length for the arm to rest on; also 
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the segment is also carefully taken and _ bored, say, |! or 2 inches in diameter. 
correctly worked. rhe length of arm must be, from the cen 
After the arms are thus far finished, ter of the hole to the bottom of the socket 
they are placed on the planer again, the which the arm rests on, the same as the 
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distance from the face upon which the 
arm rests to the center of the hole in the 
shaft. 

Next secure a pin on the planer bed to 
correspond in size with the hole in the 
end of socket piece. Then put the socket 
on the end of the arm and on the pin; 
then bolt the arm down true on the side 
that is planed, and finish to the proper 
size. When this is done, find the exact 
length of the segment and set it in line 
with the center, and you have the exact 
angle, and when all is done correctly the 
wheel will fit together without a chisel or 
a file being used on it, and will run true 
without turning, minus the irregularities 
in the castings. 

You will notice that there are no abrupt 
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FIG. 22. 


changes in the thickness of the castings, 
thus avoiding as much as possible the lia- 
bility of strains. The joints in the seg- 
ments are generally the weak part of the 
wheel. In this respect a wheel made from 
this drawing will be stronger than the 
original, as the tees in the segments in the 
wheel now in use were made of wrought 
iron, and will probably not stand over 
50,000 pounds tensile per square inch, 
while in this wheel, if I was to build an- 
other, I would use steel that would stand 
at least 85,000 pounds tensile. This would 
make the joints practically as strong as 
the segments. 
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It will be noticed that there is a space 
in the center of about % inch in the front 
and the rear side of each arm. This is 
filled with oakum and driven hard, after 
the wheel is finished and in place, to keep 
the arm from yielding in the direction of 
the strain, and at the same time it greatly 
lessens the work of fitting up the wheel. 
The 134-inch round holes shown through 
the center and arm, are reamed out, and 
steel pins are made and turned so that 
they will drive in snugly 

The bolt shown in segment in Fig. 3 
does not belong to this wheel, but was 
simply put in there to show the plan that, 
in many cases, was adopted to make the 
wheels more and it is used to 
some extent at this time. 
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VIEW OF LANDIS SHOPS ON LOWER FLOOR UNDER 


The Shops of the Landis Tool 
Company—I. 

Fig. 22 is a view of the Landis shops 
under the gallery floor and just behind 
the planers that were shown last week. 
In this region, which is devoted to lathe 
work, milling, etc., a great deal of interest 
is to be seen if the observer cares to see 
what the most modern shop practice is 
and what can be done in the way of taking 
cuts of a character that would not have 
been thought of a few years ago. In the 
first place, it may be worth while to notice 
the speed-lathe in the fore-ground, which 
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shows that in respect of finishing work 
by filing, scraping or polishing, this shop 
follows a practice which, although it is as 
old as the hills and perfectly familiar to 
most of us, is yet by no means universal: 
very many shops where they ought to have 
learned better many years ago continuing 
the older practice of putting all work into 
an engine lathe and keeping it there until! 
it is entirely finished; thus not only using 
for a good share of the work a machine 
three or four times as expensive as is 
necessary, but one not so convenient for 
the purpose, aside from the fact that it is 
much better for an engine lathe to keep 
emery away from it as much as possible. 
A PULLEY TURNING FIXTURE. 
Every lathesman knows that for each 


GALLERY. 


job done in a given lathe there is some 
where a limit to the width of the tool that 
can be fed into the work by the cross 
feed screw. Beyond this limit the to 
chatters, there is more noise than acco! 
plished work, and greater headway 
made by reducing the width of the too! 
If, however, a pulley 8 inches diameté 
3%-inch face and having four arms is * 
be turned off, we recognize that the lin 
ing factor in such a case is the pulley 
self; its rim not being of sufficient thi: 
ness to resist the tendency to chatte 
where tools of any considerable width are 
applied to it. The old standard way 
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PIG. 23. FIXTURE FOR TURNING PULLEY RIMS IN LANDIS SHOPS 
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FIG. 24. HAND-WHEEL RIM-TURNING TOOL AND CHUCK MADE AND USED IN SHOPS OF LANDIS TOOL COMPANY 
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FIG. 20. VIEW ON UPPER OR GALLERY FLOOR, SHOPS OF LANDIS TOOL COMPANY. 
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a Spur Gears which give : rs 
dealing with such a case is familiar, and reverse motion to Friction Rolls. first it was Mr. Landis’ intention to have 
although where many pulleys are finished Paper Frictions Rolls / f Tt the opening in the cutter just the right 

this has been improved upon by the use CT RS A eb a width, so that when it passed over the 


2 ; : ; \ Belt to 
of special machines designed for pulleys, Line Shaft 


the older method is still in use generally y 
where no great amount of such work is to 
be done. In the Landis shops, however, 


sides of the rim the latter would be made 4 
the right thickness and there would then 





be nothing for the tool to do by the car- 
riage movement except to round up the 




















although the work is done in an ordinary rim. The necessity for sharpening the | 
engine lathe fitted with a few inexpensive SS two points of the tool made them soon : 
fixtures, the work is well done at a rate lose their size, however, and this plan was 
which, so far as I know, is not equalled given up for the method by calipering 
even by any special pulley machine. The f Twelve of these wheels, 14 inches 
pulley is first bored and reamed in a tur- owes 00 diameter and with 1-inch rims, have been ; 
ret chucking machine, and at the same Nn [reverse thus turned ready for polishing in on: 
. . ‘ ~ Elevator 
time one edge of the rim is faced true u Ko hour. 
with the bore. The pulley is then placed rt} ~ Electric CHASING TRIPLE-THREADED WORMS 
on an arbor and the other edge of the rim Vs f Call Bell x ; = 
. Tt i ; ‘ ae ye rr | A good many triple-threaded worms ar‘ 
aced. Ss “ ( ? f : ; 
faced : 5: i. — a 7 me pee ig, cut in this shop, and I happened to see a 
net in ed Ke w uch peg pa k | man cutting them with the fixture shown 
and shows ¢ ~ ey Seeder se - N #7 Tool | in Fig. 25. The cutting tool in this case 
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nis 2 a nel hase mse mer we . * f Car or is a section of a left-hand screw, which is 
creas ,0W 
Incrense Gas sripping POWRT SHE COMPINE ' Box the same diameter and otherwise just the 
studs are made with threads finer than the : x , , rays 
Pe , , ‘ b same as the right-hand worm which is to 
‘ +e : ¥ . ¥ ¢ 4 7 
SS, 2). ee Re Fa ee OS be cut. It is made of a fine quality of 


firmly and securely held. First a rough- 
ing and then a finishing cutter are applied 
to the rim, these cutters being thoroughly 
well supported, as shown, and shaped so 
as to give the proper crown to the rim. 
After the roughing cutter has been used, 
and before the finishing cutter is applied, 
the clamping nuts are all loosened to al- 
low the pulley rim to take its natural 
form, and are then tightened again for 
the finishing cut. The pulley shown, 
which is used upon a counter-shaft, is of 
the size given in the drawing, and the 



































tool steel; a gap milled out of it, as 
shown, to give a cutting edge, and when 
in use held in cylindrical seat formed in 
a block attached to the lathe tool rest 
Being left-handed it has just the right 
angle to clear the threads being cut, and 
it can be sharpened by grinding without 
change of form so long as the ground sur 
face is kept radial As the cutter is 
ground the edge c will recede, and the 
clamp must go back with it, and when 


this is done a wedge is slipped in between 


: , ‘ i the clamp and the block at d to prevent 
best time so far made in turning the rim 
of such a pulley by this method is five min- } 
utes. These pulleys, and indeed all the | 
castings used in the Landis shops, are 

thoroughly pickled to remove sand and 

scale before they go to the machine shop, | 
and it is believed that this practice pays 
a very large return in facilitating the work 
upon them and in adding to the life of 
the tools. The fixtures shown are not ex- 
pensive, and the results of their use are 
remarkable. 


the clamp being drawn forward by the 
tendency of the cut to rotate the cutter ir 
its seat All but three of the cutting 
edges are ground away sufficiently to cleat 
the work, but are left around the rest of 


ee 


the circumference to give the cutter the 
best possible support. By the use of this : 





cutter much time is saved in grinding 
tools. The three threads are cut simul- 
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taneously and there is none of the bother 
of turning tue work upon the centers or 
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of shifting the change gears to divide 


\ HAND-WHEEL TURNING FIXTURE. the threads properly that attends the pro- 
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’ ' n/% : cess of cutting in the old way by a single 
An operation of a similar nature is per- 


formed upon the round rims of the hand \ 
wheels used upon the Landis grinders, and 
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the arrangement for doing this is made Ss There are many other interesting and 
plain in Fig. 24, where it is seen that the = 5 | agate instructive examples of the most modern 
, 18. 24, wii oo : ! P< | Push Button “ — : : 
wheel which has been previously bored and z nachine shop practice to be seen in this f 
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fitted to the lathe spindle, rotated upon Tool them all at this time. One of the most in- 
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various pairs of set-screws provided, and entirely different nature from those de- 
these adjusted so as to avoid springing - Counter scribed, is to be seen about the center of ; 
the wheel. These set screws do not drive, = ——- he photograph, Fig. 22, and is the lower : 
however, that being done by the chuck portion of the previously referred to : 
itself, as indicated at the upper right-hand levator, by which tools and supplies are : 
: : an ca ' 
corner of the drawing. The tool is first ‘arried up and down between this ground ; 
run on to the rim until it is reduced to the loor and the tool room, which is on the ; 
Proper diameter and then is moved later- vallery floor above. The upper portion of 
ally until the rim is cleaned up and re- he same elevator is seen through the wire 
duced to the right thickness, as shown by Fiver netting surrounding the tool room at the ; 
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two similar carriages which are attached 
to the opposite ends of the same rope, so 
that when one goes up the other goes 
down. This rope passes over a pulley 
which has a groove in the middle of its 
face to receive it. This pulley is, how- 
ever, considerably wider than is necessary 
for the rope alone, for it is also a plain 
friction pulley and adapted to be driven 
in either direction by one or the other of 
two paper-covered friction rolls which are 
geared together and driven by the pulley 
and belt shown, and are mounted in a 
swinging frame in such a manner that the 
tool-room boy can, by moving the vertical 
lever seen in front, bring either roll into 
contact with the pulley, and thus give 
motion to the cages in either direction. 


FIG. 28. CART 


An electric call bell is provided and also 
a speaking tube, as shown. It will be 
noticed that the rope is practically endless 
and that it is carried over a pulley at the 
bottom, which not only affords a means of 
obtaining any needed amount of tension 
on the rope, but prevents one of the car- 
riages being run up when for any acci- 
dental reason the other may be prevented 
from moving. The counter at the bottom 
provides the positive stop for both car- 
riages when moving in either direction. 
This elevator is precisely like one that 
was built by Mr. Landis in the shops of 
the Geiser Manufacturing Company when 
he worked there fifteen years ago, and 
which is still in use and has never given 
any trouble in any way. The lever by 
its own weight returns to the position 
shown in Fig. 27 when released, and the 


AMERICAN MACHINIST 


elevator therefore automatically stops it- 
self at any point. 


A TRANSFER TRUCK. 


At Fig. 28 is a go-cart designed by Mr. 
Landis, which may be called one of the 
important labor-saving devices of the 
shop. It is horseless, but that is by no 
means its chief virtue, which consists in 
the fact that it can be run over a grinding 
machine as it stands upon the floor, and 
by manipulating the hooks and _ hand- 
wheels above it will pick up this grinding 
machine and support it upon the two 
truck-wheels, so that it can be moved 
about to any required position with the 
minimum of muscular effort and expen- 
diture of time. The photograph shows 
the truck with a No. 3 grinder on its way 
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collection of drawers or trays which Mr 
Landis pulls out one after the other for 
your inspection, so that you see the larg: 
stock of parts that have been thus finished 
to limit gages, oiled and laid away unti 
needed by the erectors. Not only because 
the pieces are in themselves beautifull) 
finished, but because also of what they 
represent to him who knows the difference 
between file-and-emery-cloth-finished work 
made a few pieces at a time, each fitted t 
its particular place, and large numbers of 
pieces made all at once and ground on 
dead centers true and to gages, with the 
knowledge that they will fit in places yet 
to be made for them by means of other 
gages, they are, to a mechanic, beautiful 


FOR MOVING MACHINES IN SHOPS OF LANDIS TOOL COMPANY 


to the warehouse, where it receives its 
final inspection and last coat of paint. The 
cross-bars from which the hooks depend 
are movable upon the round bars which 
unite the two sides of the machine so 
that they may be moved to accommodate 
a machine of any width, and the hook in 
front takes hold of the machine by two 
door openings, while the one at the rear 
engages with one hole at the center of the 
length of the machine, which is thus sup- 
ported upon three points with its center of 
gravity below the axles of the cart. 

As would naturally be expected, the 
grinder is liberally used in finishing parts 
of the machines made here, a very large 
proportion of the lathe work being fin- 
ished by grinding instead of by the com- 
mon finishing processes; and one of the 
most interesting sights of the place is the 


Some time ago we spoke of the alliance 
between the proprietors of metal bedstead 
factories in Birmingham, England, and of 
the fact that employees were included and 
co-operated with their employers in main 
taining that alliance. A Birminghan 
paper just at hand seems to think this 
alliance has carried things on a little to 
high handed, and says this has resulte 
in London buyers moving for the erectior 
of a plant in Belgium, where it is expected 
that cheaper bedsteads can be made f 
the English market. If such a move 
successful, it will of course compel t! 
Birmingham manufacturers to make con 
peting terms, but they will be much bett 
able to do so with the active co-operatio: 
of their workmen than they would | 
without it, and can much more easily in 
prove their methods of manufacture 
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A Picture From Cavite. 

We give on this page a reproduction of 
a photograph taken in the yard of the 
arsenal at Cavité. Since its capture by 
the American naval forces a year ago it 
has been used as a naval repair station, 
and Gustave Kaemmerling, who is one of 
the engineer officers of the flagship 
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the Filipinos took place Mr. Kaemmer- 
ling writes that the insurgents took with 
them most of the workmen, and Chinamen 
had to be taken on in their places, which 
caused much bother in getting re-or- 
ganized. 

Mr. Kaemmerling stands at the left of 


the picture. In front and next to him is a 





MR. GUSTAVE KAEMMERLING, PASSED ASSISTANT ENGINEER, U. S. 





N., AND SOME OF HIS 


FORCE AT THE NAVAL KEPAIR STATION, CAVITE. 


Olympia, is in charge of it, and sends us 
the photograph. 

Only a small part of the force is seen 
in the picture, there being at the time it 
was taken 350 men on the rolls. When 
the rupture between the Americans and 














fireman, who is Mr. Kaemmerling’s in 
terpreter. One of the regular machinists 
of the fleet is also standing in front, and 
at the right another} officer. The other 
men in the front line are Filipino fore- 
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Drawing Rectangular Shells. 
BY GEO. B. PAINTER. 


The method of constructing a “double- 
action” punch and die, described in this 
article, for drawing oval and square work, 
has several good features. 

Figs. 1, 2, and 3 show the die bed EZ, 
planed from front to back for the lower 
or drawing die D, and from right to left 
for the upper or blanking die C. The 
dies are both planed to an angle of 10 
degrees from the vertical, and keyed into 
place. This arrangement allows the dies 
to be made of separate pieces easily 
worked, admits of grinding the faces of 
both dies after hardening, the removal for 
repairs of either one of the dies without 
disturbing the other, and also gives a 
means of adjustment between the two 
dies, in the relation of the drawing edge 
to the cutting edge, that is not as easily 
attainable in any other manner. The 
blank holder and blanking punch B is 
screwed and dowelled to the plate A in 
the usual manner. 

Figs. 4, 5 and 6 show in outline the suc- 
cessive operations, eight in all, which were 
necessary to draw a rectangular shell 
13% inches by 9-16 inch to finish 1% inches 
in depth. The finished shell is shown in 
the half-tone, Fig. 7. The specification 
called for a shell of the above dimensions, 
to be made of sheet copper, the corners 
to be full and sharp; at the bottom a 
radius of 1-32 inch was allowable. The 
shell was to gage No. 26 B. & S., .o159 
after finishing. 

Fig. 3 is a plan of the blanking and 





THE SHELL 


drawing die for the first operation, and 
gives the outline and dimensions of the 
blank. The subsequent operations were 
performed in dies similar in all respects 
(except as to shape) to the dies used in 
re-drawing ordinary round work 

The following table gives the dimen- 
sions of the drawing dies and shows the 
reduction by operations. The data may 
be of value to some of my die-making 
friends, if they should happen to have a 
job of the same nature. 


1st operation from blank, 2375 x 1.1875 in., Radii .3125 
2d sie 2250 xX 1.C625 in., . 25 

3d : 2.125 x .or7s5 in., iS7s 
4th os 20625 x .75 in., 150 
sth i 1.0375 X .750 in : 4s 
oth = £75 x ‘687 in., 625 
7th ™ 18:2 x 625 in., sid 315 
8th “2 1.750 x .562 in., none 


The metal used was No. 24 B. & S. gage 
020, and was reduced two gages in pass- 
ing through the various operations. An 
annealing was necessary after each draw- 
ing except the seventh, the last drawing 
being done without annealing to give the 
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shell a proper temper. The trimming of 
the shells was done with a metal sawing 
machine. In this trimming the shell was 
confined in a steel clamp, a fine toothed 
saw at high speed being used, thus giving 
a clean finish. While the drawing of shal- 
low oblong and oval shapes in sheet metal 
is common, I think that the article de- 
scribed, together with the construction of 
the die for the first operation will be of 
interest. 





A Large Award for the Use of a 


Valuable Invention. 

About 1868 William A. Brickill, a fore- 
man in the New York City Fire Depart- 
ment, perfected an apparatus, which the 
Fire Commissioners subsequently adopted. 
by means of which water could be kept 
hot in the boilers of steam fire engines 
when standing in the houses, and a pres- 
sure of 15 or 20 pounds of steam main- 
tained without a fire in the boiler. The 
apparatus, now commonly used, or some 
equivalent device, in all the large cities, 
consists of a coil of pipe separate from the 
engine, but connected to it in the house 
and automatically detachable, the coil be- 
ing heated by coal or gas or other means. 
With this apparatus in use an engine can 
respond to an alarm without starting a 
fire until it has been ascertained whether 
the alarm is a false one or not. 

In 1870 Brickill offered to settle with 
the city for $50,000. Since then, he, with 
the other owners of the patent, instituted 
a suit, and the report of a special master 
is just published awarding to the com- 
plainants the sum of $894,633, of which 
$194,716 is interest. Between August, 
1868, and August, 1885 (the life of the 
seventeen-year patent) 210 of the heaters 
were used without the plaintiffs’ permis- 
sion, and the award is the “amount of 
profits, savings and advantages 
which have accrued from such unlawful 
The basis of the award was an 
estimated saving of 40 cents on each en- 
gine for each alarm. 


gains, 


use,” 





A New “Power Economizer.” 


What is called a “Multiple Energizer 


” 


Power Economizer” is said to have 
been recently completed in Philadelphia, 
$90,000 having been spent in its construc- 
tion and in experiments in connection 
with it. The apparatus has four fly- 
each of which is driven by a 
small engine which may be connected to 
and disconnected from it alternately, each 
of the four operating successively. The 
engine is used only to get the fly-wheel 
up to a predetermined speed of, say, 190 
rotations per minute; it is disconnected 
and the fly-wheel is clutched to the shaft 
which is to be driven, and to which it 
imparts a portion of its force, its speed, 
of course, being proportionately reduced. 
As the speed of the fly-wheel begins per- 
ceptibly to slacken it is unclutched and 
the second wheel is clutched to the shaft, 


wheels, 
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when it also gives some impulse to the 
shaft, and so on successively. 

The explanation offered, if not con- 
cocted by a simpleton, is certainly intended 
for simpletons. It is as follows: 

“The working fly-wheel drops its burden 
at the end of half a second, and the little 
5 horse-power engine has a second and a 
half in which to impart to the wheel, 
which is then running unrestrainedly on 
the shaft, sufficient momentum to enable 
it to take up its work again, after each 
one of the other wheels has gone through 
the same process. It will be seen by this 
that all the diminutive steam engine is 
called upon to do is to whirl the fly-wheel 
it faces to a speed of 190 revolutions, rest 
half a second while the wheel takes hold, 
to allow the momentum in the rim of the 
wheel to keep the machinery flying, and 
then get down to work again the instant 
the automatic clutch releases the fly- 
wheel. By means of this amazing device 
the engine never works directly upon the 
load, as all the burden it is required to 
carry is the fly-wheel.” A practical en- 
gineer with indicators on the steam 
cylinders and a Prony brake on the driven 
shaft would very quickly knock ‘the life 
out of this nonsense. It is not at all likely 
that more than ten horse-power would be 
shown at the shaft for the work of the 
four “diminutive” five-horse engines. 





An Improved Jack Screw. 


Any machinist who has done much set- 
ting of work on the planer, shaper, mill- 


ye 
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A 


AN IMPROVED JACK SCREW. 





ing machine, boring mill, drill or else- 
where will readily understand and appre- 


ciate the combination, adaptable jack- 


June 1, 1890. 


screw shown in the cut. Every piece, te: 
in all, of the set is of tool steel, machined 
all over and hardened. It takes the plac: 
of blocking, is adjustable to any hight or 
length within its range, which is from 
about 1% to 7 inches. The pieces are, as 
will be seen, all interchangeable, and by 
using one or more or all of the extension 
pieces in combination the entire range of 
hights is covered. Instead of the flat base. 
the wedge-shaped end may be used, and :s 
preferable for setting at an angle. A 
shorter screw also is furnished, to be used 
with or without the jam-nut in close quar- 
ters. These jack-screws are made by thie 
Waterbury Tool Company, Waterbury, 
Conn. 8 





The Work of the Small Shops—A 
Screw-Cutting Rig for the Shaper. 


We have had recently in our columns 
some discussion of the chances of the 
small shops, and some rather discouraging 
views have been offered as to their future. 
It is a fact, however, that there is still a 
place for a great number of what may 
be called small shops, not only for repair 
ing and renewing machinery, but also for 
experimenting and model making, and for 
the designing and construction of novel 
machinery of various kinds. Few persons 
have any idea of the demands of the 
various established businesses, in all lines 
of manufacture, and more especially of 
the new businesses which are constantly 
arising, for new and unheard of machines, 
and especially for machines that are com- 
pletely automatic. Of the machine shops 
which live upon this demand, and which, 
if they live, also inevitably grow, there 
are several within our knowledge, and 
they are to be found in every large city, 
and often also in remote rural quarters. 

One of these shops, not now so small, 
which we occasionally have the pleasure 
of visiting, is that of Mr. Louis T. Weiss, 
286-290 Graham street, Brooklyn, N. Y. 
Here are always new and usually intricate 
and ingenious machines being devised, 
and not only new machines for customers, 
but new contrivances continually 
called for in the shop for doing what 1s 
wanted. Lately Mr. Weiss had a call for 
a considerable number of about 
g-16 inch diameter, 2 or 3 inches long and 
a pitch of 2 inches. The 
were, of course, to be of manifold thread, 
six threads being with ac- 
curately fitting nuts. 

Now, for doing jobs of this character 
made is often 


are 


screws 


with screws 


used, and 


the number of pieces to be 
the determining factor as to the-means 
employed. A single screw and nut could, 
of course, be worked out in a good lathe 
by an expert workman. For a large 
quantity, and with a constant demand for 
reproduction, a special machine might be 
devised for tapping the nuts, the machine 
for such work, of course, providing for 
the longitudinal thrust of the tap and its 
correct travel, as well as for its mere 
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rotation. So a special machine might 
have been made for milling the screws, 
with six cutters, cutting all the threads at 
once, or some other device might have 
been gotten up for the purpose. The 
number of pieces that the job called for, 
however, would not warrant 
orate preparation as this, and accordingly 
the device in the accompanying 
sketches was made to be used on a shaper 
for cutting both the screws and the nuts. 
It was perfectly for each 
operation, and cheaply did an excellent 
job without expensive supervision after 
once in full swing. 

Fig. 1 is a longitudinal section of the 


such elab- 


shown 


satisfactory 
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sleeve and its bearing. On the forward 
end of the sleeve A was fastened a small 
face plate E with six notches upon its 
periphery, corresponding to the 
threads to cut. The spindle B was 
fitted internally to the sleeve A, being in- 
serted from the front end and secured by 
the central screw and the overlapping 
washer D. When the washer was secured 
the spindle B was free to turn in 4, but 
was held from turning by the latch F, 
carried by the clamping piece H on the ex 
treme front end of B. 
secured by a feather to the spindle B, so 
that they must always turn together, but 
at the end of H, opposite the latch, it was 


Six 
be 


This piece H was 


Machine Steel 


\ 
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The 
nut J, 


with it 
of the 


of t 


and _ forth 
movement 
the 
duced the required rotation of the spindle 
B the The fed 
down to the required depth cutting 
The 


sleeve A by 


reciprocating 
coincident with 


movement he cutting tool, pro- 


and screw /, tool was 
for 

one space in the screw, then raised 
spindle B was turned in the 
the 


the 


moving the latch F to next notch, 
the of 


cut, and so on around until the screw 


when next space screw was 
was 
completed. 

The end of the 


clamped by the piece H that all the 


screw / was so securely 
pull 
of the tool was taken by the headstock, 


and the only duty of the footstock ther 
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Fig. 1 
RIG FOR CUTTING MULTIPLE THREAD SCREW IN SHAPER. 


device, and is a practical reproduction of 
the orginal shop drawing. and 3 
are end views of the same, the front and 
back ends being designated according to 
the location on the shaper table. There is 
one main casting with large hubs 
united by a long flat piece, the bottom of 
which is planed for fastening to the table. 
On the drawing is a legend for the pattern 


Figs. 2 


two 


maker, which might be more frequently 
written and followed 
The instructions are: 


in similar 
“Make pattern for 
one casting,’ and we may well understand 
that the pattern maker did not 
much time in elaborately finishing 
pattern like a piece of cabinet work, as 
some like to do. 

What we may call the headstock end 


cases. 


waste 
the 


of the casting had a fine thread cut into 
each end of the hub, and in these ends 
were screwed steel rings with 
laces, forming channels for ball bearings. 
\ hardened 


beveled 


steel sleeve A revolved in 
ese ball bearings, the forward bearing 
giving only a lateral guidance to the 
leeve, while the back bearing provided 
iso for the longitudinal thrust in both 
rections. The outer threaded collars of 
hub were adjustable, so that the balls 
uld be made to move easily, yet without 
any lost motion. It was quite necessary 
provide the easy rotation which the 

ls permitted, while it was quite as 


cessary to avoid any play between the 


split, as was also the end of the spindle. 
The end of the screw / to be cut was in- 
serted in the hole in the front end of the 
spindle B and securely fastened there by 
tightening the clamping screw in the split 
end of H. 

At the back the sleeve A was 


end of 


|] 


Clamped to 
Ram 





Fastened to 


Shaper Table Back End 





Fig. 2 


HEADSTOCK AND FOOTSTOCK 
the steep pitch double-thread 
screw C. The end of the 
driven into 4 to a shoulder and fastened 
by a The 
double threaded and of the same pitch, 2 
inches, as the screws to be cut. Moving 
easily on this screw, but fitting it 
curately, was the nut J, fastened in the 
casting K, which to the 
slide of the shaper ram and moved back 


fastened 
screw was 


taper cross-pin. screw was 


ac- 


was clamped 






OF 


fore was to provide lateral guidance for 


the outer end of the screw /. A hole was 
drilled in the end of / and the pin end of 
the footstock spindle L was inserted. The 


footstock hub and bushing were split at 





the side, as shown, for the purpose of 
clamping the spindle / 
——_ 
Fastened to 
Front End Shaper Table 
American M 

MULTIPLE THREAD CUTTING RIG 

For cutting the nuts, which had a fine 
thread and a shoulder on the outside, 
the clamping piece 7 was removed and 


a chuck put on in its place, into which th 
The nut 
then the 
tool reaching through the hole and cutting 


nuts were screwed spaces wert 


cut one after other by a hook 


outwards or pulling the chip out of the 


hole. The screws were of steel, while the 


nuts were of brass 
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A Decade of Progress in Reducing 
Costs. 


The address with the above title, by 
Mr. Charles Kirchoff, editor of “The Iron 
Age,” and president of the American In- 
stitute of Mining Engineers, at the 
February meeting in New York, was a 
suggestive and valuable one. We are able 
to present only a brief abstract embodying 
the most salient points. 

“There is one cardinal feature which 
characterizes the engineer’s work—namely, 
the permanence of his achievements. 
Every improvement, particularly when it 
has been recorded in such lasting form as 
a paper in the Transactions of our 
societies—every improvement represents 
an advance from which there is no re- 
ceding. From time to time we have 
epoch-making discoveries which advance 
the art at a bound, but in the aggregate 
greater progress is made in the direction 
of reducing costs by minor improvements 
in practice and equipment.” 

The purpose of the paper was to present 
data indicating the extent of this move- 
ment within a limited period. The most 
convenient method would have been to 
follow the course of prices, but a com- 
parison of costs strikes deeper, as it re- 
veals the directions in which most has 
been accomplished, and along what lines 
further developments may be possible and 
profitable. - Although the cost sheet is 
sacred to the producer, a number of firms 
furnished reports, showing in percentage 
of costs of a base year, how the outlays 
varied in a series of years. Statistics of 
this scope tell only a part of the story, 
because they must naturally be restricted 
to those operations and plants in which 
revolutionary changes in methods have 
not been introduced to defeat comparison. 
Figures bearing on cost of product also 
deal with the article manufactured with 
reference only to quantity, and do not 
show how the standard has been raised 
as to quality—both as to excellence and as 
to uniformity. 

The first item treated is the cost of 
pig-iron, and the data are from a large 
furnace plant in the South. The basis is 
the year 1889, and the period is from then 
until the end of last year. Both a table 
and a diagram are given, embracing ten 
particulars, each of which, except the 
first, which is the average product per 
day, shows a very marked decrease for 
the period, but with most erratic fluctua- 
tions. The cost in each case for 1889 
being 100, the costs or other particulars 
for last year were as follows: Coke con- 
sumption per ton of iron, 91.2; ore cost, 
79; limestone cost, 40.3; coke cost, 64:1; 
labor cost, 51.9; cost of sundries, 33.4; 
total cost, 63.4; average selling price, 61.2; 
net average profit, 47.9. In 1893 there 
was no profit, and every item shows a 
pronounced change from that year. 

Data are then given of an Eastern plant 
for the corresponding period with similar 


AMERICAN MACHINIST 
general results, but with somewhat less 
range of fluctuation. In a Pittsburgh 
plant for a period of ten years the final 
percentage of labor cost, as compared 
with ten years before, was 46, and for 
total cost, exclusive of raw materials, it 
was 44. 

In the cost of producing Bessemer steel 
ingots the fluctuations are first sharply 
downward to 1894, little change to 1895, 
up again to 1896 and then more gently 
downward. The cost of molds per ton 
took a steep tumble from 1897 to 1898, 
suggesting some pronounced improve- 
ment in practice. 

The cost of conversion of Bessemer in- 
gots in one mill in Pittsburgh was nearly 
cut in two in eleven years, being for 1897 
52 per cent. of the cost for 1887. 

Probably in no branch of rolling mill 
work has progress been so marked as in 
the making of wire rods. William Gar- 
rett, of Cleveland, furnishes for the paper 
a record of the progressive development 
of the output for twenty-four hours, and 
the cost of the conversion of the 4-inch 
billets into the wire rods. While the 
daily production has steadily increased, 
the cost of rolling has steadily decreased, 
the former in eleven years going from 
100 to 325, and the latter from 100 to 63.6. 

Numerous items of improvement in the 
details of mining operations are cited, 
with accompanying reductions of costs. 
By concentrating the operations a reduced 
cost for haulage and maintenance of 
tracks is effected. There have been im- 
provements in mechanical haulage ap- 
pliances, like pneumatic haulage, the end- 
less-rope system, and the tail-rope system, 
and these, with the improvements of mine 
tracks by better grading, heavier rails, 
etc., have resulted in increased loads, 
higher speeds and larger output at re- 
duced cost for hauling, which has more 
than compensated for the increased length 
of haul due to the retreating of the mine 
workings from the pit mouth. Gravity 
has been taken advantage of in hauling 
loaded and empty cars at the shafts, and 
automatic dumping appliances have been 
employed at the tipple. Improvements in 
mine drainage have been accomplished by 
‘judicious concentration, by installing 
larger pumping appliances, and by the 
substitution of compressed air for steam 
for draining points remote from the power 
plant. The substitution of steam locomo- 
tives and endless gravity rope appliances 
for mule power for conveying the coal 
from the bins to the ovens, and for 
charging the latter, have contributed to 
the general economy, and the output of 
the coke ovens has been increased by in- 
creasing their size and by more carefully 
and scientifically operating them. From 
1887 to 1897, while the cost of coke fell 
from 100 to 87.3, the labor earnings in- 
creased from 100 to 112.5. 

In lead smelting, from 1887 to 1897, the 
money cost of lead ore smelted and re- 
fined has gone from 100 to 65, and the 
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fuel consumption from 100 to 71.2. A 
great gain has also resulted from the 
ability to smelt charges lower in lead. 
Where I0 per cent. was, previous to 1890, 
considered the minimum for profit, 
charges as low as 6 per cent. are now 
used. 

The paper concludes as follows: 

“These examples, I believe, illustrate 
how rapidly, in every branch, costs have 
been reduced during the past decade, and 
they naturally lead to the question whether 
we may hope to continue such a rate of 
progress. The first impulse is to reply 
in the negative, since it is admittedly 
more difficult to effect reductions after 
they have once cut down costs to a certain 
point. Speculation is useless, but hopes 
are being held out that may be closer to 
a realization than many may be willing 
to admit. It is only necessary to point 
to the use of electric appliances in coal 
mining, to the introduction into this 
country on a large scale of European by- 
product ovens, to the rapid developments 
lately of the slag cement industry, to the 
utilization of the blast-furnace gases for 
power production, to the continuous open- 
hearth process, and to the latest achieve- 
ments in rolling-mill work. 

“Technical knowledge is becoming more 
and more a common possession of all pro- 
ducing countries. The race is one in 
which one and then the other contestant 
is in the lead. The strain of competition 
is becoming more and more severe. That 
under such circumstances the mining en- 
gineer will not in the future crowd the 
records of the past it is difficult to 
believe.” 





A New Steam Engine Indicator. 


The accompanying sectional views show 
a new indicator which has just been placed 
on the market by the Engineering & Power 
Company, of 171 Broadway, New York. 
It is from designs by Mr. A. C. Lippin- 
cott, who is well known in connection with 
this class of work. 

The instrument embodies some new feat- 
ures, chief of which is a self-adjusting 
piston which is intended to obviate any 
tendency on the part of the spring to pro- 
duce side thrust on the piston. This feat- 
ure is best shown by the enlarged view of 
the piston, shown below and to the right 
of the main view, Fig. 1. From this it 
will be seen that the piston is at liberty to 
adjust itself sidewise in order to free 
itself from such pressure. Another feat- 
ure will be seen in the extension of the 
piston rod and the provision of a guide 
below the piston which assists in guiding 
the spring in a straight line. Mr. Lippin- 
cott believes in a piston which is a free 
fit in the cylinder, and he makes his pis- 
tons in this way. He states that no reason- 
able amount of leakage in the piston will 
produce any appreciable effect on the rec- 
ords of the instrument, provided free 
escape for the steam above the piston is 
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provided. Such escape through the usual 
holes in the cylinder barrel would be a 
source of annoyance, and to prevent this 
the paper drum arm is made hollow for a 
portion of its length, a swiveling nozzle 
being fitted below the arm and communi- 
cating with it. In use this nozzle is 
turned to discharge its steam away from 
the operator, and thus all annoyance from 
this source is avoided. 

Mr. Lippincott also finds the customary 
practice of using the port bore below the 
main cylinder in connection with a piston 
of reduced diameter for high-pressure 
work to be objectionable, because in the 
ordinary use of the instrument with the 
large piston this port soon becomes 
rough and pitted from the action of the 
steam. 

To meet this he furnishes as a regular 
part of the outfit a supplementary cylinder 
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Letters from Practical Men 


Foreign Shipments. 
Editor American Machinist: 

In reply to Mr. Bollinckx’s letter on 
foreign shipping bills, in the “American 
Machinist” of May 18, it might be inter- 
esting to some of your readers to know 
what others are doing in this line. 

On all our foreign shipments we gen- 
erally number our boxes and pieces con- 
secutively from 1 up. Each piece or box 
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is plainly stamped with the address of the 
consignee, the number, the gross and net 
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Fig. 3 


and piston fitted as shown in Fig. 2. This 
may be inserted as needed, and of course 
furnishes a cylinder surface which is al- 
ways in good condition. 

The effect of the free piston is said to 
be very marked. Mr. Lippincott claims 
that a test card taken under a mercury 
column shows a complete absence of lag 
in the movement, the lines for the same 
pressure, when ascending and descending 
the scale, being coincident. This lag has 
been considered an unavoidable defect of 
indicators, and if this claim can be sub- 
stantiated, the free piston will be admitted 
to be an important improvement. 

We had expected to be able to pre- 
sent a diagram taken to test this mat- 
ter. but have been unable to obtain one in 
time. 
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foreign shipments get is extremely rough, 
and only the stoutest boxes, securely bound 
with hoop iron, should be used. 
Wma. C. McLeop, 
Supt. Buffalo Steam Pump Co. 





Wasting Wind is Wasting Wind- 
mills. 
Editor American Machinist: 

I do not believe with your correspon- 
dent “Objector,” in issue of May 18, that 
“some day in future ages the windmill 
will be as great a benefactor to the human 
race as in the past it was to the lowlands 
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NEW STEAM ENGINE INDICATOR. 


weight and tare; the length, breadth and 
hight of the piece, and then a private mark 
or character for quick identification. The 
shipping bill covers the total number of 
packages with the entire weight and car 
number. We then furnish our customer 
with a detail invoice, giving the box num- 
ber, dimensions and weights as before 
noted, also a list of the contents of each 
individual package. 

When he gets this, he knows exactly 
what is coming, and can then open the 
box containing the parts that he wishes to 
use first. In a recent shipment of refriger- 
ating machinery to England we had in the 
neighborhood of fifty packages, so it can 
be readily seen what a convenience such 
an arrangement is. One cannot be too 
careful in boxing, as the handling these 


Fig. 2 


of Holland,” so that it may not be proper 
to waste much time in discussing either 
its inefficiencies or any other particulars 
concerning it; but as far as we do go, it 
is proper to do the thing right. The wind- 
mill as now usually made is arranged for 
one constant resistance or load. Until 
there is wind enough to overcome that re- 
sistance the wheel does not turn, and no 
work is done. When, as often occurs, 
there is much more wind than is required 
to overcome the resistance, all that sur- 
plus of wind is rejected and additional 
work that might be done is not done. 
Work is lost or wasted at both ends, and, 
what is the real grievance, the windmill also 
is wasted. The same mill might do double 
the work, or a mill of one-half the ca- 
pacity might be made to do the work that 
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it does. It is this waste of windmills that 
I am talking about, and I am not the one 
who is talking nonsense about merely 
wasting wind, That thousands of wind- 
mills are doing all that is required of 
them, and that thousands of persons are 
satisfied with windmills as they are, need 
not compel us to shut our eyes to the 
actual inefficiency of the machine, even if 
we can only point out this inefficiency and 
cannot also specify in detail the means 
by which it is to be eliminated. Some in- 
vestigators have pointed out the ineffi- 
ciencies of the steam engine, and thereby 
have shown other experimenters and de- 
signers the opportunities which they have 
availed themselves of. The finding of the 
faults and the deficiencies in steam en- 
gines and other mechanical devices has 
been a very important aid toward their 
improvement, and must always continue 
to be so. We have seen a great improve- 
ment in machine tools, and a greater ad- 
vance in their performance and output, 
but none of it has been brought about by 
the fellows who have been quite satisfied 
with everything as it was, and who have 
been on the alert to cry down the sug- 
gesters of better things. 

I suppose that people are usually quite 
in the habit of overestimating the power 
of windmills, and it may in this connec- 
tion be quite proper to call attention to 
some reliable information which has come 
to my notice. Professor King, of the 
Wisconsin experiment station, has made 
a reliable record of a year’s work of a 16- 
foot windmill. The work was the pump- 
ing of water 10 feet high to be used for 
irrigation. One of the staridard wheels 
was used with the usual arrangements, 
and no attempts seem to have been made 
to secure any results better than ordinary. 
The total volume of water raised 10 feet 
in 365 days was 3,449,939 cubic feet. The 
average running of the windmill for the 
whole year was 14.32 hours per day. For 
the March to September, 
when its services were most needed, the 
average day’s work was 10.74 hours. For 
one entire week it had not enough wind 
to work. The work of the windmill for 
the year was compared with that of a 
2% horse-power gas engine, running 10 
hours per day at a daily cost of 95.4 cents. 
It was found that the engine would pump 
2.35 times as much water as the windmill. 
The therefore, measured by 
did 95.4 + 2.35 = 40 
cents’ worth of work per day. This would 
be, say, $145 a year, or 10 per cent. of 
$1,450, the 10 per cent. covering invest- 
ment, repairs and depreciation. If for a 
few dollars the wheel could be made to 
and if the ad- 
ditional work could be all made available, 
as in irrigation service it would be, then 
it would be a wise investment; but if the 
additional dollars were put on to the first 
cost of thé wheel the builder might shut 
up his shop because he couldn’t sell his 
wheels. That is how the thing would 
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windmill, 


the engine cost, 


do considerably more, 
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work, and it works the same way with 
many other things besides windmills. The 
machine shop proprietor despises the 
penuriousness of the farmer, and then 
often unconsciously imitates him. 


. 


Sometimes we are apt to think that we 
have nearly exhausted the possibilities of 
economy in certain directions. In the 
matter of power development we don’t see 
very far ahead as to the means of im- 
provement. With the steam engine 
especially, although we keep on tinkering 
with it, and keep gaining little by little on 
the coal pile, we have settled it all around 
that we can’t possibly go much further. 
When our minds get finally and firmly 
fixed -on this it is a good time to go out, 
as I did last week, and buy a mackerel. 
A salt mackerel won’t do. It must be a 
fresh one,-and you will be lucky if you 
get as big a one as I did. The mackerel 
that I bought weighed, just as it came out 
of the water, 42 ounces. It had a roe 
weighing 5 ounces, and, as that has 
nothing to do with our case, we deduct 
that, leaving the talkable weight of the 
fish 37 ounces. I had the fish boiled; 
and that’s the correct way to cook it. 
And after the boiling, the digestive ap- 
paratus and the material in process of 
conversion having been previously re- 
moved, the head and tail, the fins, and all 
the bones, and the skin were also taken 
away, leaving nothing but what was eat- 
able, and all of which was actually eaten, 
and this portion weighed 24 ounces, or 
24-37 or 64.8 per cent. of the total weight 
of the fish. 

This portion that was left, nearly two- 
thirds of the total weight of the fish, was 
of course pure muscle. It was the execu- 
tive portion of the machine. Comparing 
the fish with a locomotive, for instance, 
here were the steam cylinders and pistons, 
the connecting rods and the cranks, weigh- 
ing two-thirds of the machine, while the 
boiler and fuel and tender and frame and 
valve motion and all the rest of it weighed 
only one-third of the whole. I would have 
liked to have weighed the fuel and the 
water consumed by the fish, and then to 
have taken indicator cards or dynamom- 
eter diagrams from it on its trip across 
the Atlantic, and from these to have de- 
duced its efficiency, but I was prevented 
from doing so; but I have no doubt that 
the record would have been one that the 
fish would have found no occasion to be 
ashamed of. Certainly if the relative 
weights of boiler and of engine are any 
indications of the efficiencies, we are far 
enough from,the possibilities in power de- 
velopment. The of boiler 
and of steam cylinder will have to be re- 
versed. It seems certain, indeed, in the 
presence of the fish, that the boiler will 


relative sizes 


yet have to be thrown away, and the dis- 
cussion of water tubes and fire tubes, of 
forced draft and natural draft, of high 
pressures and low pressures we may yet 
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live to laugh at. This is a much bigger 
topic than that of the windmill. 
TECUMSEH Swirt 





Photographed Reference Drawings. 


Editor American Machinist: 

I noticed in issue of May 18, page 30, 
reference to our small drawings. This 
little reference does not fully indicate the 
purpose of these drawings. We send you 
prints I-65 and I-66, which you will see 
are not 8x10 inches, but are on standard 
size sheets (6x9 inches), photographed 
down from larger size drawings by a 5x8- 
inch camera. The purposes of getting our 
prints into this shape are manifold—one to 
furnish our authorized agents with pretty 
complete drawings of our machines, with- 
out considerable expense; also to furnish 
the superintendent of the shop with sets 
of drawings which he can have at his 
desk and look over conveniently. In fact, 
the number of advantages which this print 
will open up will steadily increase. You 
will observe that by the use of glass 
every dimension on these prints is readily 
readable. This makes it especially desir- 
able for mailing purposes, especially on 
foreign inquiries where large prints are 
expensiye to mail, while the expense of 
making this photo reduction is only 15 
cents a plate, which can be made up in 
the expense of two or three of the regular 
blueprints. Pm. S., 

The’ Watson-Stillman Co. 





Cast Iron Dies. 


Editor American Machinist: 
I was very much interested in an article 


on “Cast Iron Dies” in the “American 
Machinist” of May 11, by Mr. R. I. Clegg, 
and I want to add my mite on the same 
subject, for heavier work. We have made 
many dies of cast iron for bending and 
forging wrought and and 
where the corners are not required to be 
too sharp have had very good results. 
We cast the dies for drop hammer or 
press with the tongues solid, so that all 
is in one piece. The part I wish to call 
particular attention to, however, is that 
we are using a very hard iron for grinder 
burrs and work of that kind, and when we 
want a die to last we cast it in the hard 
metal, but to must the 
pattern correct to size and smooth, as no 
filing can be done on this hard iron. These 
dies last to do an immense amount of 
hard forging and bending. 

We have one bending form for a steel 
crank of 1-inch round steel with 
bends. The form is part cast and part 
steel. The steel corners always give out 
first. The hard metal lasts much longer 
and gives better results, as the hot steel 
does not soften it; but the steel pieces on 
the form soon get so soft that they bruise 
easily and get out of shape, so they have 
to be renewed often. 


iron steel, 


do so we have 


sixteen 


Ezra Estep. 
Sandwich, IIl. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Cop 
should be sent to reach us not later than Sa 
urday morning for the ensuing week’s issue. 
4newers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant; see p. 16. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Forming lathes. Mer.Mach.T.Co.,Meriden,Ct. 

Boiler-maker’s punch and shears wanted, 
at Dover Boiler Works, Dover, N. J. 

The Dutton Wet Twist Drill Grinder is sold 
by the Garvin Machine Co., New York City. 

Light and fine mach’y to order; models and 
elec. work specialty. KE. O. Chase, Newark, N. J. 

Book “Dies and Diemaking,” price $1, post 
paid. J.L.Lucas,Prov.,R.I. Send for index sheet. 

Selden Packing for stuffi box, with or 
without rubber core. Randolph Brandt, 38 
Cortlandt st., New York. 

For Sale—Repair shop in d town of 
5,000 ; good tools, in rented building, $2,000 ; 
terms to suit. Address 8. G. Hunter, Atlan- 
tic, lowa. 

Second-hand books, cheap; scientific, me- 
chanical, miscellaneous; catalogs free; send 
postal for one. _ Industrial b. Co., 16 
Thomas st., New York. 

Bound volumes of “American Machinist’ 
for 1893 and 1894, cloth, good condition, $3 
each; one of 1888, morocco, $4. “Volumes,” 
care AMERICAN MACHINIST. 

Building to rent, 176x75 ft., R. R. siding, 
with or without power, only 17 miles from 
New York city, on Central R. R. of N 
Box 13, AMERICAN MACHINIST. 

The Waltham Machine Works, Waltham, 
Mass., make a specialty of accurate work. 
Correspondence in regard to small automatic 
machinery, punches and dies, etc., is solicited. 

Institutions retiring from business having 
machine tools, brass or wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 


Wants. 


Situations and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About siw words make a 
line. No advertisement under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


Young mechanical draftsman, with 5 years’ 
shop experience, desires change. Box 25, 
AMERICAN MACHINIST. 

yanted—-Situation ; competent mechanical 
draftsman ; detail work preferred ; references. 
Box 350, AMERICAN MACHINIST. 

An Al blacksmith desires a position as fore- 
man; age 30; 12 years’ experience. Address 
Box 24, AMERICAN MACHINIST. 

A good machine blacksmith desires a 
ange ; either light or heavy work. Address 
Box 23, AMERICAN MACHINIST. 

Draftsman wants change; four years’ ex- 
perience on cotton machinery ; references fur- 
nished. Box 18, AMERICAN MACHINIST, 

Designer of machine tools, with 14 years’ 
experience (shop and drawing), open for 
position. Box 26, AMERICAN MACHINIST. 

First-class, experienced pattern-maker de- 
sires a change; steady position preferred, and 
located in the East. Box 29, Ammer. MACH. 
_ Experienced draftsman wants change; N. 
Y. city preferred; steam and gas engines and 
heavy machinery. Box 17, AMER. MACHINIST. 

General utility man, practical cost account- 
ant; experience as draftsman and purchasing 
agent; technical graduate. Box 14, AMER- 
ICAN MACHINIST. 

Wanted—Position as foreman of machine 
shop, by a thorough, practical mechanic; one 
who can handle men. Address Box 22, 
AMERICAN MACHINIST. 
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Foreman pattern-maker, 
pe experienced on marine 
machine work ; draftsman. 
AMBRICAN MACHINIST. 


Machinist and technical graduate desires 
position in machine shop or with manufac- 
turing company; chance for promotion. Box 
348, AMERICAN MACHINIST. 

A man with experience as designer, man- 
ager and selling agent, machine tools and 
textile machinery, wants position; satisfac- 
tory references as to ail points. Address Box 
1¥, AMERICAN MACHINIST, 


Situation, by a thorough mechanic with 
shop drawing-room and traveling experience 
in machine tools; can add mew line or prolit- 
able macnines with rigot parties. Address 
lbsox 12, AMERICAN MACHINIST. 


As superintendent of manufacturing plant ; 
good eXeculive apiity and successiul man- 
ager of men; can introduce systematic and 
economical methods; presses, dies and sheet- 
metal working machinery a speciaity. Ad- 
aress Box 21, AMERICAN MACHINIST. 


Young man of thorough experience in the 
application of up-to-date metnuds, able to de- 
SigQ and produce cost-reaucing toois, jigs, 
elc., at present bolding responsible position, 
open tor position as foreman or assistant 
superintenuent. Box 27, AMER. MACHINIST. 


Mechanical engineer and draftsman, 7 
years’ shop experience and Y years’ drawing- 
coum experience; weil postea on hydrauuc 
and heavy power-transmitting machinery ; 
permanent position desired; first-class refer- 
ence furnished. Address Box JU, AM. Macu. 


Help Wanted. 


Wanted—A No. 1 draftsman and designer ; 
one who has had experience on eiectric trav- 
eling crane work. Address Box 16, A. Macu. 


Several first-class tool makers wanted on 
light interchangeable work; state age, ex- 
perience and wages expected. Box 25, AMER- 
1CAN MACHINIST. 


Wanted—Mechanical draftsman, familiar 
with Corliss engime work; state training, ex- 
perience, age and salary expected; aiso give 
references. The Bass Foundry & Machine 
Co., Fort Wayne, Ind. 


Working foreman wanted for a small ma- 
chine shop in a Connecticut city ; must be ac- 
quainted with small engine work and an ail- 
round man of good habits. Address Box 15, 
AMERICAN MACHINIST. 


Wanted—Competent man for superinten- 
dent of factory employing 450 men and boys; 
Must be thorough mechanic and understand 
tully screw machines and screw-machine 
products. Address, giving experience and 
salary expected, “Screws,” care AMER. MacuH. 


Wanted—Foreman, by an old, reliable firm 
in the steam fittings and brass goods line in 
the center of Germany, for brass foundry em- 
ploying about 70 men; knowledge of German 
tanguage required; state experience, age and 
wages expected. Box 335, Ammpr. MACHINIST. 


Draftsman Wanted—A steady position is 
pe me to a draftsman capable of designing ma- 
chinery under advice; must have some ac- 
quaintance with modern shop methods; appli- 
cants will please give full particulars, such 
as salary required, experience, etc. Box 
10, AMBRICAN MACHINIST. 


Wanted—Draftsman with thorough ma- 
chine-tool building experience, thoroughly 
familiar with shop drawings and designing 
of metal-working machines; state ex ence, 
Wages expected, references, etc. A perma- 
nent position in New Wngland for the proper 
man. Box 11, AMERICAN CHINIST. 


Wanted—A thoroughly practical and ex- 
perienced draftsman and tool-maker who is 
capable of designing and making tools and 
jigs to turn out a piece of mechanism on the 
ines of a watch made of brass in the most 
modern and economical way; state age, ex- 
perience and saiary demanded. Box . 
AMERICAN MACHINIST. 





The Delaware, Lackawanna & Western 
Railway nas issued an order torbidding its 
employees to engage in outside business. 
It is aimed at a number of the foremen 
who are interested in general stores and 
have been exerting their influence to 
make the men under them patronize these 
stores. 
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A New Induction Coil. 


An induction coil of great power has 
been invented by Mr. T. B. Kinraid, of 
the Spring Park Laboratory, Jamaica 
Plain, Mass. The coil, which is described 
as unique in its form, was described by 
the inventor at a recent meeting of the 
Society of Arts of the Massachusetts In- 
stitute of Technology. By the aid of the 
coil some interesting studies have been 
made of the differences in the character of 
electric discharges from the positive and 
negative poles. Photographic plates were 
balanced on the point of discharge, and, 
after operating the coil in a dark room, 
the plates were developed. At the lecture 
the apparatus was shown in operation, and 
the developed plates were shown by means 
of the lantern. The figures are described 
as being of extraordinary size, beauty, and 
delicacy of detail. It is thought that de- 
signers and decorators may obtain useful 
suggestions from them. 





Personal. 

Mr. J. S. Taylor, of the firm of Taylor 
& Challen, engineers, of Birmingham, 
England, is visiting here for about six 
weeks. 

The American Academy of Arts and 
Sciences has awarded to Charles F. Brush, 
of Cleveland, the Rumford Medals “for 
practical development of arc lighting.” 

The Royal Institution of Great Britain, 
in commemoration of its centenary, has 
elected as honorar~ member, among 
others, Prof. R. H. Thurston, director of 
Sibley College, Cornell University. 


Messrs. H. S. Mosher and J. I. Cope- 
land, of Chicago, recently sailed for 
Europe, where they expect to stay about 
three months with the purpose of conduct- 
ing some practical exhibitions of pneu- 
matic riveting at some of the large ship- 
building yards in England and Scotland. 
These exhibitions will be carried on in the 
interests of the Chicago Pneumatic Tool 
Company, Chicago. 





At 5:45 P. M., the 26th ult., a Winton 
automobile arrived in front of the Astor 
House in this city, having traveled from 
Cleveland, Ohio (where it was built by the 
Winton Motor Carriage Company), in 40 
hours 4 minutes running time, and 105 
hours 45 minutes elapsed time. The 
Winton carriage is of the heavier class of 
gasoline-propelled vehicles and uses only 
one cylinder. The expense of the trip of 
707 miles for fuel is given as “less than a 
dollar.” Some of the roads traversed be- 
tween Buffalo and Albany are described as 
fit to disgrace central Africa, and at one 
point of the journey an accident resulted 
in a broken forward axle, so that another 
one had to be sent by express from the 
factory. 





ssi Boring Machines, Milling Machines, Special Tools, ress 
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Fraudulent Use of a Letter. 


Prof. R. C. Carpenter, of Sibley Col- 
lege, Cornell University, writes us that a 
letter of his being used by the National 
Fuel Compound Company, of Boston, as an 
apparent endorsement of “Kalor’” is 
fraudulently so used. Prof. Carpenter 
says that so far as he knows he never 
tested “Kalor.” He did test a compound 
known to him as “S. C. (394) Compound” 
and found it worthless as a fuel or as an 
improver of fuel. 





The Birmingham (England) “Daily 
Mail” publishes an account of an electrical 
gun which has been invented by a young 
iman who is at present an apprentice in 
Whitehead’s torpedo works. The shot is 
propelled from a tube by direct application 
of electric power, and the results obtained 
by tests of a small gun are described as 
remarkable; so much so that the Ad- 
miralty has offered the inventor $375,000 
for his invention, which has been declined. 





Mr. R. C. McKinney, of the Niles com- 
pany, informs us that the published report 
to the effect that the Niles Tool Works 
and Bement, Miles & Co. have become 
afhiliated has no foundation in fact. It 
seems to be simply a revival of something 
that was talked of about three years ago, 
but that has not been considered recently. 





The Baldwin Locomotive Works con- 
tinue to take orders for locomotives to be 
run on British railways, and have recently 
taken an order for one to be used in the 
development of that part of Palestine 
selected for the Zionist movement. 





In our description of Prof. Rogers’ pre- 
cision lathe last week, we printed his 
name as W. S. Rogers. It should have 
been W. A. Rogers. 





The Institute for Home Study of En- 
gineering, of Cleveland, has been incor- 
porated with the United Correspondence 
Schools, of 156 Fifth avenue, New York. 


Cleveland 
Works 





Wanted---Bicycle Factory. 


Want to buy a fully equipped factory, must have up- 
to-date machinery in good working order. Will use for 
other purposes. Correspondence confidential. 

MOFFETT BEARING COMPANY, 
1501 Fisher Bldg.. CHICAGO. 











Bullock 
Quality 


in Electric Motors and 
Generators is the best 
obtainable. 

We have made it so 
by care, good judgment 
and good engineering. 
With our new works, the 
most modern of their 
kind in the world, we 
propose to maintain this 
record. 


Bullock Electric Mfg. Co., 
Cincinnati, O., U.S.A. 


























ee es oo 
The CROSS OIL FILTER 


THE BURT MFG. Co. 
AKRON, OHIO, U.S.A. 
Business Established 9 Years. 
Largest Manufacturers of Oil Filters in the World. 


AKE THEM 
OFF. 


You are not compelled to wear overalls all your life 
Youtcan obtain an education which will qualify you 
for a better position and _ er pay if you will devote 
some of your spare time at home to study at a cost s« 
low that you will not feel the outlay. Courses by 
mail in 

Mechanical, Steam and Electrical Engineering, 

Mechanical Drawin "g and Machine Design. 

Best Text Books and Drawing Plates Free. 
Seven years of experience in teaching by corres 
pondence. Write for our illustrated Circular T, 
sample pages of text books, drawing plate and book- 
let of letters from students all over the world. 


The United Correspondence Schools, 


154, 156, 158 Fifth Ave., New York. 








Hoists 


Will envart Your Hand Elevators into 
Power Ones at Smal! Cost. 


THE ARTHUR CO 186 FRONT STREET, 
"9 NEW YORK. 
ASK FOR HOIST CATALOG. 

Cut and manufactured 
quickly and accurately by 
THE ARTHUR CO.., (86 Front St., N.Y 


OFF 
MACHINE 


HURLBUT ROGERS MACHINE CO. 
SO. SUDBURY, MASS. 


German Agents: English Agents : 
Schuchardt & Schutte, Chas. Churchill & Co., Ltd. 
Berlin aud Vicuna. London and Birmingham. 











MOSSBERG & GRANVILLE MFG. CO, PROMDENCE 


ROLLING MILLS 


Manufacturers of 


WITH 
ROLLER 
BEARINGS 


DROP PRESSES 


POWER PRESSES, WIRE DRAWING MACHINERY 


lf in the market for the above machinery, write stating product 
will send you photographs of our latest p 


NEW YORK OFFICE, 126 LIBERTY ST. 


FOREIGN AGENTS :—Charles Churchill & Co., Ltd., London and Birmin 
Doret, La Chaux-de-Fonds, 


Switzerland. 


uctions. 


De Fries & Co., 


—_ Adolphe Janssens, Paris, France. 


uired and send samples and we 


EXHIBITION AT PHILADELPHIA BOURSE , 


ham, England. A. Mathey- 
Dusseldorf and Be rlin, and Vienna, Austria. 





Quint’s Turret Drills, 


For Drilling and Tapping, 
are made with from Four to Twelve Spindles. 


A. D. QUINT, 3 Clinton St., 
Hartford, Cona. 
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endey Machine Co. 


TORRINGTON, CONN. 








This Company is the sole owner of Letters Patents Nos. 
468,183, 470,591, 519,294, 549,006 and 557,031, granted to 
P. & W. Schellenbach, W. P. Norton, and W. L. Schellenbach, 
for Improvements in Engine Lathes. 

We take this method of notifying the public that we have 
already commenced suit against infringers of these patents, and 
that should it be found necessary to the protection of our rights, 
additional suits will be brought against manufacturers, vendors 
and users of infringing lathes. 








The merits of these improvements have been widely recog- 
nized and have been wantonly copied. We shall take vigorous 
steps to protect our own. 


The Hendey Machine Co. 


TORRINGTON, CONN. 


UNITED STATES AGENTS: 


., Maxwell & Moore and The Garvin Machine Co., 
Kinsey Co., Cincinnati. 





New York. J.W. 
Manning, 


Hill, Clarke & Co., on. Manni 
Cregar, Philadelobie T Baird Ma nery Co., Pittsburgh. The E. A. 
Maxwell & Moore, Chicago. Pacific Tool Supply Co., San Francisco. 


EUROPEAN AGENTS: 


Schuchardt & Schiitte, Berlin, Vienna, Brussels, Stockholm. Chas. Churchill & Co., 
England. Adolphe Janssens, Paris, France. 


London and Birmingham, 





The closing lecture in the course of 
special railway lectures at Purdue Univer- 
sity was delivered on May 2 by the Hon. 
D. P. Baidwin, of Logansport, Ind. Judge 
3aldwin, who is a close student of 
economics, took for his subject “Railway 
Prejudices,” treating the subject from the 
standpoint of the general public. He gave 
the history and causes for the prejudices 
which very generally exist in the public 
mind against railways, showing that these 
prejudices the beginning well 
founded, but that in later years conditions 
had materially changed, and that methods 
of sailway management and operation 
were no longer subject to the abuses 
which held in former years. 


were in 





During the months of June and July a 
series of courses of study will be given at 
the Massachusetts Institute of Technology, 
Boston, which courses are open to persons 
not already students at the institute if they 
possess the necessary qualifications. Among 
the subjects to be covered, those which 
are of particular interest to mechanics are 
as follows: Mechanical drawing and de- 
scriptive geometry ; mathematics; physics; 
practical work in wood working, forge, 
and machine shops and mechanism. Those 
likely to attend are advised to correspond 
as early as possible with the secretary of 
the institute for particulars as to plans of 


study, opening of the courses, etc. 





Manufacturers. 


At Attleboro, Mass., Bates & Bacon are to 
erect a new factory. 

Joseph Bird will build a four-story factory 
building at 121 Market street, Philadelphia. 

S. O. Bigney & Co., contemplate the erect 
tion of a new factory building at Attleboro, 
Mass. 

The works of the Dighton Stove Lining 
Company at South Dighton, Mass., were com- 
pletely destroyed by fire recently, with a loss 
estimated at $20,000. 

The name of the Powell Planer Company, 
Worcester, Mass., has been changed to the 
Woodward & Powell Planer Company. The 
corporation will remain under the same man 
agement. 

J. I. Mathieu & Co. are to erect a factory 
building at Ninth and Tenth streets, Phila 
delphia, Pa. Complete power plant will be 
installed, including electrical, steam-heating 
and ventilating machinery, boilers, engines, 
etc. 

The old radiator company of Uniontown, 
Pa., has been reorganized, and will be capl- 
talized at $25,000. The new officers are: 
President, Fuller Hogsett; Vice-President, A. 
L. Moser; Secretary, L. G. McCrum; Treas- 
urer, I. W. Semans. 
arrangement recently made, the 
Pneumatic Tool Company has ar 
with the National Pneumatic Tool 
Company to sell the entire output of their 
factory, in connection with the line of pneu- 
matic tools now handled by the Chicago com- 
pany. 

The Landis 


By an 
Chicago 
ranged 


Tool Company, Waynesboro, 
Pa., has recently placed an order with the 
Shifier Bridge Company, Pittsburgh, for 
structural material for increasing their ma- 
chine shop to twice its present size. The 
addition will be an 80-foot by 80-foot two- 
story building. 
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It is estimated that the loss caused by the 
recent fire that partially destroyed the tierce 
and barrel cooperage works of John Bizner, 
Chicago, will reach $50,000. The wood-work- 
ing machinery, estimated to be worth $35,000, 
which was placed in the factory a year ago, 
was totally destroyed. 

The box factory and wood-working estab- 
lishment of F. P. Bartlett & Co., Westboro, 
Mass., was partially burned recently, the in- 
terior of the building being cleared out and 
the machinery probably ruined. The losses 
are thought to be about $4,000 on the build- 
ing, $3,000 on machinery and $1,200 on stock 
on hand. 

The machine shop and foundry business of 
Osgood & Barker, Bellows Falls, Vt., was re- 
cently purchased by a concern known as the 
Bellows Falls Machine Company. The new 
owners are to enlarge the business. The shop 
has been engaged in the manufacture of paper 
and pulp machinery and general machine and 
foundry work. 

It is claimed to be practically settled that 
the new plant of the New York Shipbuilding 
Company will be at Camden, N. J. A site is 
understood to have been selected and the 
municipal government asked to fix the valua- 
tion of the land for assessment for twenty 
years. The company proposes to buy 100 
acres of land. 

The Downey Manufacturing Company, Me- 
nominee, Mich., was organized recently with 
a capital of $25,000. The incorporators are 
A. B. Stryker, A. W. Blom, P. Libenaler, 
Capt. J. M. Dalton, Louis Campbell, R. H. 
Downey. A factory will be built for the 
manufacture of new inventions covering saw- 
mill, bicyele and sewing machinery. 


The Ellisville (Miss.) Cotton Mill Company 
has been organized with a capital stock of 
$500,000. The ineorporators are 8S. J. John- 
son, I. Anderson, J. P. Myer, N. B. Shelby, 
B. F. Fridge and W. 8. Pettis, of Ellisville ; 
E. H. Roberts, of Baltimore, and C. L. Wor- 
tham, of Memphis, Tenn. Work on the erec- 
tion of the buildings will start at an early 
date. All of the capital stock has been sub- 
scribed for. 


Black & Gloninger closed another deal re- 
cently, selling for the Glassport Land Com- 
pany, of Glassport, Pa., to S. Severence, of 
Pittsburgh, Pa., a tract of four acres at 
Glassport. The purchaser will immediately 
begin to erect a manufacturing plant to man- 
ufacture spikes and rivets. When completed, 
the plant will give employment to 150 men. 
The main building will be 80x300 feet. A 
number of smaller buildings will be put up. 
and the plant will begin operations in the 
fall. 


The Rome Brass & Copper Company, Rome. 
N. Y., have placed an order for the steel 
buildings for a brass plant with the Berlin 
Iron Bridge Company, of East Berlin, Conn. 
The contract comprises a boiler house and 
an engine house, 40 feet wide and 120 feet 
long, a casting shop 50 feet wide and 90 feet 
long, and a tube mill 120 feet wide and 200 
feet long. The framework of all these build- 
ings is steel. The roofs have a flat pitch 
covered with tar and gravel, and the sides 
are arranged with a quantity of glass sup- 
ported on steel framework. The building is 
modern in arrangement and construction. 


New Catalogs. 


We have received from the American Watch 
Tool Company, Waltham, Mass., catalog of 
precision machinery, including bench lathes, 
bench milling machines, bench tapping ma- 
chines, profiling machines, and other similar 
devices used in the manufacture of watches, 
etc. The catalog is standard size, 6x9 inches. 








76,800 DAILY PRODUCTION 
5 FACTORIES 
5 BRANDS 








16 Governments 
85 %R.R., 70% U.S. Contracts 
70% of Total Production of America Les 


FOR SALE ALL OVER THE WORLD. 
NICHOLSON FILE Cco., Providence, R. 1., U. s. A. 


OWELL PLANER Go. 


. Baird Machinery Co., Water St., Pittsburgh, P. 
Dd & r Co. St. Paul. Minn. x8 
W. R. Colcord Mchy Co., 502 North ad St., St. Louis, Mo. 


Parke & Co., Fremont St., San Francisco, Cal. 
The Fairbanks Co., 705 Arch Si, Philadelphia, Pa. 























WEIGHTS 


WHEN YOU ARE TOLD THAT JENKINS’ '96 IS MORE EXPENSIVE 
THAN OTHER PACKINGS. 


Average weight % inch “‘ Jenkins '96,’’ I Ibs. to the square yard. 
oe ‘ % oe Red Packing, 14 se oe [ay e 


At 50c. per pound “‘ JENKINS’ 96°’ is not only very much cheaper, 
but the best joint packing manufactured. 


JENKINS BROS. ricccien! criicxco. 





treatise upon the principles and prac 


7 
Press-Qorking of Metals—-: of Shaping Metals in Dies by the 
action of presses, together with a des 


cription of the construction of such implements in their various forms, and of the materials worked in them 
By OBERLIN SMITH. 


Illustrated with 433 Engravings. 276 pages. 8 vo. 
JOHN WILEY & SONS, 53 East Tenth Street, NEW YORK CITY. 








GRINDING UP MONEY 
In using soft abrasives you are grinding up money that you might save. 


@aRBORUNDUM 


is the best abrasive because it is the hardest substance known excepting the 
diamond. 

It is made up in many forms, embracing crude crystals, grains and powders, 
wheels, sticks, knife sharpeners, hones and bricks, paper and cloth, and dental 


goods. 


| 
| 


THE CARBORUNDUM CO., NIAGARA FALLS, N.Y. 





A Large Asssortment of Regular and 


TOO r Special Tools for Machinists. 


If you want ‘‘ The Best That’s Made,’’ write us. 


HAIMACHER, SCHLEMMER & CO., 7° "RewVork. 





If it’s anything in the Tap or Die line, you can get it of 
Card, and be sure it’s right. Brown Book shows all sorts. 


S. W. CARD MFG. CO., Mansfield, Mass., U. S. A. 





